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THE LAKE STEAMEB NOBTH LAND. 
The Northwest and the North Land are the names of 
two magnificent passenger steamships recently built to 
ply on the great lakes between Buffalo and Duluth, 
a distance of 1,100 miles. The construction of these 
vessels is but one of many indications of the rapidly in- 
creasing lake commerce, the result of the fostering care 
of the government in improving the navigation, by 



Superior. It was stipulated that the ships should 
make the trip from Buffalo to Duluth in sixty hours', 
and should furnish ample accommodations for five 
hundred passengers. 

The construction of the hull does not differ ina 
terially from that adopted in the highest types of 
ocean steamers. Twenty-eight boilers of the Belleville 
patent water tube system generate the steam for the 



and to operate them, two independent quadruple ex- 
pansion engines are used on each vessel. Each of these 
engines is of 3,500 horse power, so that the energy ap- 
plied to the propulsion of each ship amounts to 7,000 
horse power. The propellers make 120 revolutions per 
minute, and at each revolution thrust the ship for- 
ward 17 feet, or at the rate of about 22 miles per hour. 
The twin propellers are four-bladed screws 13 feet in 




Tridening and deepening the channels, locks, and 
canals. 

The two steamers mentioned are sister ships built at 
the Globe Iron Works, at Cleveland, Ohio. The length 
of each vessel is 386 feet, the breadth is 44 feet, and the 
depth from spar deck to the keel is 34 feet, not count- 
ing the higher cabins and upper works. We give an 
engraving of the North Land. The vessels ply from 
Buffalo to Duluth, touching at Cleveland, Detroit, 
Mackinac Island, Sault Ste. Marie, Duluth and West 



THE LAKE STEAIIES NOSTH LAND. 

various engines. The boilers were subjected to a 
pressure of 800 pounds per square inch and are operated 
at a pressure of 275 pounds. The consumption of 
water is 70 tons per hour. The boilers are placed 
back to back in long rows each side of the keel, so that 
the fire rooms are on *'Ho outward sides of the ship and 
next the coal bunkei '*1ch have a capacity of 1,000 
tons. In these fire "■'^""ib, -^ blowers are constantly 
delivering suppliesl^ '=ih, air to the stokers. 

Each vessel is prope;;.' i, dependent screws, 



diameter. There are various supplementary engines, 
including three triple expansion electric light engines, 
engines for moving the rudder, engines for hoisting, 
turning capstans, operating elevators, air fans, water 
pumps, feed pumps and pumps for mixing the ashes 
with water and throwing them overboard. The electric 
lighting plant is very complete. One thousand two 
hundred 16 candle power incandescent lights being in- 
stalled. The search lights on the deck have 100,000 
candle power and were used on the Liberal Arts build- 
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inf» at the World's Fair at Chicago. The wiringscheme 
is that used by the United States navy. The main 
saloon is lighted by means of beautiful clusters. 

The ships are equipped by electric signal lights of 
100 candle power each, connected to an automatic 
alarm attachment located in the pilot house. In case 
a lamp is extinguished by accident or other-wise, it 
rings an alarm bell in the pilot house and also lights a 
lamp, immediately notifying the ofBcers in charge that 
a lamp has been extinguished. The refrigerating 
plant is an espec^ially interesting feature of the vessels. 
By meant! of a freezing machine, all the compartments 
used for the storage of perishable provisions are kept 
at any required degree of coolness, and for various 
uses on ship board 1,000 pounds of ice per day are 
manufactured. This plant was built by the De la 
Verpne Befrigerating Machine Company, of New 
York City. 

The accommodations for passengers are of the very 
best, and the decorations compare favorably with the 
finest transatlantic liners. On the main deck pro- 
vision has been made for officers' accommodation, and 
next to this has been fitted up a spacious and ele- 
gantly furnished dining room, capable of seating 150 
passengers at one time. Staterooms are arranged in a 
double line along the sides of the vessels, and are 
handsomely finished and fitted up, well lighted and 
ventilated. Each room has its separate light and 
electric call bell, and is finished in mahogany and in 
white and gold. Many of the rooms are provided with 
sliding doors, so that two staterooms, if desired, may i 
be used as one. At the forward end of the hurricane 
deck, a large deck house has been fitted up for ex- 
ceptionally large and handsome staterooms. A large, 
airy and beautifully finished smoking room has also 
been arranged here, commanding an unobstructed 
view in front and on both sides of the vessel. Life 
boats, life rafts and other life-saving apparatus of suf- 
ficient capacity to carry both passengers and crew 
have been provided. 
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BICYCLE AN AID TO SCIENCE AND ABT. 

There are several branches of science as well as art 
from which many have been practically excluded, sim- 
ply because of the lack of suitable means of gaining 
access to subjects for consideration. Take for example 
the subject of microscopy. The student of the smaller 
things in nature who is restricted to his own locality 
soon exhausts the immediate field of investigation, un- 
less it is unusually rich in objects; but when the 
whole country for miles around is presented to him 
whenever he enjoys a little spin on the wheel, interest 
in the bicycle and the microscope are jointly aug- 
mented. The discovery of new pools, each teeming 
with a different world of microscopic life, plants which 
are new to the investigator, a greater variety of in- 
sect life, these all add value to the wheel in the 
estimation of the microscopist, and whenever he goes 
out he is pretty sure to carry along his specimen-gath- 
ering paraphernalia, so that on his return he will not 
only have had the benefit of the outing, but will also 
have secured the means of passing many profitable 
hours indoors. 

What has been said in regard to the microscopist 
applies with equal force to the geologist, mineralo- 
gist, botanist, or any other student of nature, although 
it must be admitted the mineralogist will be likely to 
feel that he must be limited as regards the size of spe- 
cimens. 

The artist finds in the wheel the missing link be- 
tween himself and nature. It carries him outside of 
brick walls and burning pavements into the open 
Export Eiiiiioii oi" iiie !<cientiric Aiiiericaii. 'fields, among trees and rocks and picturesque build- 
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PreTcution of Eiectrulytlc Action upon Water 
and Cas nialiis. 

In the annual report of Superintendent George J. 
Bailey, of the Albany, N. Y., water works, for the 
year 1893, the effect of the electric current on the water 
mains situated near the power house of the Albany 
Railway Company was referred to, and it was further 
said that, though conferences had been held with the 
oflicials of the railway company, no remedial action 
had been adopted. In May of last year the railway 
com pany agreed to replace the damaged mains with 
new ones; to pay all expenses that bad beenoccasioned 
to the department from this cause, and to soarrange 
that no further trouble would occur ; all of which 
agreements have been fully kept. The methods adopt- 
ed and used for the protection of the mains are ex- 
plained in a communication addressed to Superintend 
ent Bailey by Henry P. Merriam, electrical engineer of 
the railway company. In this communication Mr. 
Merriam says : 

" The remedy which has been applied for the pre- 
vention of electrolytic action of the railway current on 
water and gas pipes in South Pearl Street consists in 
providing a regular metallic path for the return cur- 
rent, leading from the underground pipes to the power 
station. 

•'It has been demonstrated that destructive action 
<if the electric current is confined to those surfaces of 
the underground piping where the current leaves the 
metal, passing thence to the moist surrounding earth; 
the resulting decomposition of water sets free the oxy- 
gen to attack the metal. 

"To prevent this passage of current from pipes to 
earth, heavy copper wires, connected to the negative 
■bus' bar of the station switchboard, have been run 
along South Pearl Street 600 feet to the south and 3.000 
feet to the north, with a branch running east through 
South Ferry Street to Broadway, a distance of 1,300 
feet. At intervals along this route branch wires are 
connected, leading across the street and intercepting 
all gas and water mains. Each main is tapped and 
provided with a three-quarter bronze plug, which con- 
nects with the branch wires. The current, which it 
is impossible to prevent from returning to the neigh- 
borhood of the station by way of the street mains, is 
thus conducted into the stacion without the corrosion 
of lead or iron pipes." 

The cost to the Albany Railway Company for re- 
placing mains, etc., was ^1,419.26. — Water and Gas 

Review. 

. 1* 1 » I «■ ■ — 

AVIre Rope One Tlionsand Nine Hundred 
Years Old. 

While conducting a series of tests with a 100 ton 
testing m::chine at the Yorkshire College in England, 
which included the testing of a steel wire rope. Prof. 
Goodman sta,ted that such ropes were not a modern in- 
vention, and that he had recently seen a bronze wire 
rope one half inch in diameter and from 20 to 30 feet 
long which had been found buried in the ruins of 
Pompeii and which must have been at least 1,900 years 

oia. 
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tie forward of the bicycle. 
Appliances have already been made for carrying on 

the bicycle the instruments and apparatus of some of 
I these out-of-door students of nature, and it would seem 
1 to be a simple matter to provide conveniences for the 
[others which would enable the wheelman to proceed 
ion his jonmey of investigation without much hin- 
tarance in the way of preparation. 
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TEBBXSTBIAL HELIUH. 

Resting- .peacefully on the broad bosom of tbe Nor- 
wegian hills, there lies the mineral cleveite. It looks 
so uuintereVting, so utterly ordinary, that the Paleo- 
lithic Norw\dan would probably have considered it 
too unspeakVbly common to use for cracking open 
either his oys*rs or the skull of his enemy, while the 
fighting VikinX would very properly have hesitated to 
accept it as ball\st for his war ship. 

Well, the Pal\olithlc gentlemen and the Vikings 
have been gathe^fcd in with others of the " real old 

school." Peace be taV**^"" '• ^^^^ "^^^^ '°''° '' ^"* "^' 
who now walk about t%^ earth, have adopted a differ- 
ent standard of interest %and cleveite, common-looking 
stone as it is, has carrielVdovrn to us thTau£ 
years, not only the "thouglits 

tears," of Wordsworth's flower, but the^ radiant hope 
of a widening knowledge which will not only increase 
the material comforts of our civilization, but will solve 
some of the most exasperatingly elusive puzzles that 
the poor chemist and physicist have to deal withal. 

Cleveite was investigated first by Cleve of TIpsala, 
and is a variety of uraninite. It is made up chieQy of 
the compounds of uranium (uranyl uranate and uranate 
of lead), a somewhat rare metal about eighteen times 
as heavy as water, having the appearance of nickel. 
Together with these compounds of uranium there were 
discovered small quantities of rare earths which, al- 
, ^, ,„. . ,.., .. ,^ ... . . , though not of economic importance, are some hundreds 

ttces to periodical literature.— It alao descrihes the experiments l r> f i 

hieh led uP to tbe discovery of these interesting substances .. .. 16317 i of times more valuable than gold. 

j Now, unfortunately, our cleveite, though note- 
[ worthy as a source of these elements, did not add 
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I a very astonishing thing, for throughout the whole 

realm of nature we know no mineral which gives off 

nitrogen on being boiled with sulphuric acid, and Pro- 
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fessor Ramsay was entirely skeptical as to its possi 
i bility. 

In the hope that the gas was in reality argon, and 
with the idea of so striving to make argon combina 
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with uraoium, he investigated the matter himself, and 
found his incredulity justified; for the gas he obtained 
in his receiver contained no nitrogen whatever, but 
was a new gas which he was utterly unable to identify 
with any Isnown terrestrial substance. Now new ele- 
ments do not hang on every bush in the days when 
lieen-eyed science searches through every nook and 
cranny of creation ; and so its discovery, even though 
there were nothing more, was a very wonderful thing. 

We have said the new gas could be identified with no 
known terrestrial element : but it was identified, and 
that very quickly, with the mysterious element in the 
outer layer of the sun^s atmosphere called helium. 
Before considering the remarkable consequences of the 
discovery, let us ask how Ramsay could know that the 
colorless gas which he held in his test tube was identi- 
cal with a substance 93,000,000 of miles away, which 
no man had ever seen. Briefly, it was by the light 
which it emitted on being heated to incandescence. 
That different substances on being heated give out 
lights of different colors, may be seen in every display 
of fireworks; that every known substance, on being 
treated to an incandescent condition, gives out a light 
peculiarly and characteristically its own, is a broader 
statement, but just as true. The light may not look 
characteristic to the unaided eye ; but when it passes 
through the triangular prisms of a spectroscope, the 
original ray is dispersed into a broad band, or spec- 
trum, whose vari colored lines declare in an unyielding 
voice the nature of its constituents. Moreover, the 
spectroscope's decisions cannot be invalidated by dis- 
tance. Its jurisdiction extends to the walls of the 
universe. 

In 1868 J. Norman Lockyer, by means of this most 
remarkable of all instruments of precision, discovered 
certain lines in the solar spectrum which could only be 
accounted for on the hypothesis of a new element, 
which he named helium. 

The most prominent of these lines was one marked 
Dj, close to the yellow line of sodium. The first thing 
which struck Ramsay in examining the gas from 
uraninite was the Di line of the solar spectrum. 
Amazed, and half doubting bis own senses, he sent the 
tube to Professor Crookes, of London, the world-famed 
authority on the spectra of the elements, who fully 



numbers, 13 times that of copper, and the resistance of 
iron is 6 times that of copper. 

The discharge of small storage cells should be limited 
to 1}4 amperes per plate; of large cells, 2}4 amperes per 
plate. A battery should not be allowed to remain dis- 
charged longer than two days. 

In an arc light produced by alternating currents, 
both carbons are consumed at the same rate and both 
remain pointed. Carbons burn faster with the alter- 
nating current than with the direct. 

The electrolytic fiuid used in different storage 
batteries varies. In some it is a 30 per cent solution 
of sulphuric acid in water: in others it is much 
stronger, the proportion of acid being as high as 36 per 
cent. 

For a pole finder take two clean lead electrodes and 
dip them in dilute sulphuric acid ; connect them with 
the circuit to be tested. One electrode soon becomes 
brown and the other gray. The brown electrode in- 
dicates the positive pole. 

In mixing the acid solution for a storage cell, care is 
required to avoid accident. The acid must be very 
slowly added to the water, to avoid splashes and the 
too iiudden rise of temperature. The water must never 
be poured into the acid. 

The internal resistance of a cell of storage battery 
is from 0001 to 0005 of an ohm. The average electro- 
motive force is 2 volts, and the working capacity of a 
good sized cell is 350 ampere hours, that is, it will 
economically deliver a 85 ampere current for ten hours. 

Where no coil is used it requires a battery having 
an electro-motive force of 1,080 volts to produce a 
spark 0*005 inch long in air. Sir William Thomson 
said " greater electro-motive force per unit length of 
air is required to produce a spark at short distances 
than at long." 

To find the direction of a current, arrange the wire 
conveying the current in the meridian so that it will 
be north and south. Place a common compass under 
the wire. If the N. pole of the needle turns west, the 
current is flowing from south to north. 

In charging storage batteries, the electro-motive 
force of the charging current should be 2'3 volts for 
each accumulator in series, and the charging current 
should not exceed 1 ampere per plate for small cells, 



caused may give rise to a dangerous fire. It is be- 
lieved that some benzine fires have been caused in 
this way. Another cause of fires is the unreliability of 
fuses. They are put in the line to be burned out 
when an excessive current is turned on, but, like 
safety valves, they do not always work. If they fail 
to fuse, a dangerous current may be carried along the 
line. To obviate this danger, a standard should be 
adopted. — Boston Transcript. 



confirmed Professor Ramsay's discovery. Since then [ composed of say 6" X 8" plates, or 2 amperes per plate 
helium has been prepared by Lockyer, Cleve of Upsala, f for large cells, composed of say 10' X 12' plates. 



and others; and its existence can no longer be doubted. 
The gas, however, obtained from cleveite is not pure 
helium, but contains other elemental gases hitherto 



It requires a potential difference of 10,000 volts to 
produce a spark ^ inch long between two metal balls. 
As this proportion practically holds good for longer dis- 



unknown, whose investigation and separation will tax :tances, it would of course require 100,000 volts to pro- 
all the powers of chemical ingenuity. The presence of I duce a spark 1 inch long, the striking distance be- 



these other curious gases, the simplicity of the helium 
spectrum, the obstinate pertinacity with which it re- 
fuses to be classed with any of the "'happy families" 
into which the other elements have arranged them- 
selves, together with the enormous quantities in which 
it exists in the hottest part of the sun's atmosphere, 
lead us to think that we are on "the ragged edge" of 
solving that burning question of physico-chemical 
science, the genesis of the cleD.ents themselves. It is 
very probable that the ate jis of our so-called elements 
are but different combinatir .is and aggregations of the 
atoms of one primordial element ; and it is possible 
indeed that this primordial element is helium or one of 
the strange elements associated with it. 

The late Professor Huxley says that the "idea that 
atoms are absolutely uugenerable and immutable 
'manufactured articles' stands on the same sort of 
foundation as the idea that biological species are 
' manufactured articles ' stood thirty years ago ;" and 
Professor Richter, of Breslau, stated in 1891 that " the 
various properties of the elementary atoms may be ex- 
plained by the supposition of yet simpler primordial 
substances." These " simpler primordial substances '» 
have very probably come upon the stage with helium 
within the last three months. 

Hail to them I We may now realize the dream of the 
alchemist — the transmutation of metals. But outside 
of these considerations there are others of a somewhat 
different nature. The gas nitrogen, so lazy and inert 
thatit is useful in theatmosphere merely asa diluent, 
when in combination with other elements, gives us our 
most valued medicines, poisons, explosives, andindus- 
trial products. Its useful compounds may be num- 
bered by the thousand. The gas helium holds out 
the same promise. When made to combine with 
other elements, we may look for compounds having 
properties a conception of which we have as yet not 
the shadow of a dream. 



tween a point and a plate being at the rate of 1 inch 
for 23,400 volts. 

Trouvffs bichromate of potash battery solution is as 
follows : Water, 9 quarts; pulverized bichromate of 
potash, 2*6 pounds; sulphuric acid, 7)^ pounds. It is 
prepared as follows: The powdered bichromate of 
potash is dissolved as far as possible in the water, and 
the sulphuric acid is added, very slowly, stirring con- 
tinually with a glass rod. The mixture heats by de- 
grees and the bichromate becomes completely dis- 
solved, and when once dissolved the solution remains 
clear, and crystallization does not take place on cool- 
ing. 

* I ■ I » 



ELECTBICAL ITEMS WOBTH BEHEMBEBINO. 

An accumulator should never be short-circuited. 

The loss iu a converter does not exceed five per 
cent. 

To maintain an electric arc 1 inch long requires 
about 118 volts. 

A well charged cell of storage battery has about 
one-half the resistance of a discharged one. 

A secondary battery of 800 elements will illuminate 
a vacuum tube of high resistance for 3J^ hours with- 
out recharging. 

The electrical resistance of German silver is, in round 



How Electricity Sets Fires. 
William McDevitt, chief of the electrical depart- 
ment of the Philadelphia Underwriters' Association, 
recently gave a demonstration of some of the ways in 
which fires may be caused by electricity. The first 
danger was that arising from the common practice of 
grounding telephone wires on gas pipe. A bad con- 
nection Is generally made— quite suSBcient for tele- 
phone purposes — and then if the telephone wire be- 
comes crossed with an electric light wire, the larger 
current meeting resistance at the ground connection 
heats the joint, punches a hole in the gas pipe, and 
the arc formed lights the gas. Mr. McDevitt gave a 
complete demonstration of the gas and insulation on 
the wire burning simultaneously. He also exhibited a 
section of gas pipe that had caused a fire in just this 
way. The wires in the sockets of electric lamps 
are liable to touch the casing, when an arc may be 
formed. For this reason, no drapery should be used 
around the lamp sockets. The advantage of using 
metal conduits with insulated lining through which 
to run the wire was demonstrated, a wire outside 
being dangerously heated, while from that inside the 
conduit there was no risk. A caution was'given against 
the rough handling of flexible cords used for electric 
lights as a common cause of short circuits and fire. 
There are other dangers due to ignorance on the part 
of the general public of the character of the electric 
current. In one case on record, the walls of a room 
were upholstered with stuff in which were interwoven 
a great number of metal threads. These were in con- 
tact with the electric light wires, and when the cur- 
rent was turned on, the whole room was set ablaze. 
An obscure danger from frictional electricity has been 
traced. Sparks may be caused by shuffling the feet 
on carpet or by the rubbing of silk. Where ben- 
zine is used to clean such materials, a spark thus 



Cycle Notes. 

A well known New York firm has introduced what 
is termed the folding bicycle. The wheel differs slight- 
ly from the ordinary style except that the upper and 
lower bars of the frame are crossed by a light bar that 
works on a pivot, so that when a person has finished a 
ride and wishes to convert his bicycle into a shape 
suitable for transportation, he merely unscrews a bolt 
and the bicycle folds up, turning by the cross bar. The 
durability of this type is not lessened by the fact that 
the bar is interchangeable. The advantages of this 
folding bicycle are evident to all who have occasion 
to transport wheels on railroad trains. There are a 
few in use, by reason of the fact that the demand for 
the ordinary type of machine this year has been so 
great that the manufacturers are able to devote little 
time to novelties. 

A twenty-four hour bicycle race occurred at Putney, 
England, June 23-23. Mr. A. C. Fountaine made 474 
miles 1,296 yards in the twenty-four hours. 

In France the bicycle is called the " pneu." 

Bicycling for Women. — In the Boston Medical and 
Surgical Journal for June 13 Dr. Charles W. Townsend 
has an article on this subject in which he states that 
he sent a list of questions to eighteen women phy- 
sicians in Boston and throughout the State in regard 
to the value of bicycling for women. The replies, he 
says, seem to him to cover the field of bicycling for 
women very satisfactorily, showing that the bicycle is 
oi great value to the average woman, even to the 
woman with various forms of uterine disease. They 
also show that the bicycle when improperly used may 
do harm. Outdoor exercise, he says, is of great value 
to every one, and women, as a class, suffer greatly 
from the lack of it. Another thing from which women 
suffer is too heavy and too tight clothing. Both of 
these ills the average woman is entirely unconscious 
of, and will deny the need of more exercise on the one 
hand, or the existence of heavy and tight clothing on 
the other. No amount of dress-reform preaching or 
of calisthenic exercises will remedy these evils or 
awaken the woman to a knowledge of the possibilities 
of the enjoyment of life. This is what the bicycle is 
doing, and is destined to do in the future. The 
bicycle provides not only an agreeable method of ex- 
ercise in the open air, but also demands a comfortable 
loose and light costume. Whether it will change 
woman's dress so far as to discard the skirt and sub- 
stitute the divided garment or loose knickerbockers 
remains to be seen. Patients who have substituted 
the comfortable loose health waists for corsets while 
they were riding have found that corsets were un- 
necessary for their everyday dress and decidedly un- 
comfortable. Like all formsof exercise, the bicycle, he 
says, can do harm by excessive use. Too great speed or 
too long rides are exhausting and may injure some 
delicate point. The exercise is so agreeable and in- 
spiriting that there is more danger of excess than in 
many outdoor sports, especially if a spirit of ambition 
and rivalry is allowed. The long rides on time — 
even "century" runs are indulged in by women — 
accomplish no useful purpose and often result in 
great barm. Dr. Townsend thinks that bicycling is 
beneficial to women, not from any special effect on the 
pelvic organs, but because it is an agreeable, healthful 
form of exercise in the open air, a form which exercises 
the whole body and indirectly benefits special con- 
ditions. And the converse of this holds true, that as 
a general exercise bicycling is not hurtful to the pelvic 
organs even when these are affected, unless the disease 
is so acute that any exercise as great as this is con- 
traindicated. In the same journal Dr. James R. Chad- 
wick publishes an article entitled Bicycle Saddles for 
Women, iu which he remarks that he finds no serious 
attempt has as yet been made to produce a saddle that 
shall beadapted to a woman's anatomy. His inquiries 
have not enabled him to form definite conclusions, hut 
have made evident the fact that the saddles in most 
use require many adjustments to be comfortable to 
the generality of female riders; that some of the sad- 
dles are absolutely unfitted for the use of women ; and 
that the teachers have no definite ideas by which they 
can adapt the saddle to the use of women. 



If half of the million of dollars expended annually in 
New York City for charity, says the Texas Sanitarian, 
were invested in Western lands and the rising genera- 
tion of the pauper element in that city were placed 
thereon and made self-sustaining, the ratio of defective 
population would be wonderfully decreased, and the 
opprobrium of our civilization would be materially 
softened. Verily here is a field for the philan- 
thropist 
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AN IMPBOVED MUSICAL IHSTBUHENT. 
The illustration represents an instrument of a banjo 
or guitar type, but having two connected sound boards, 
from which are obtained tones designed to blend and 
afford music of an altogether superior quality. The 
improvement has been patented by Mr. Henry I. Hol- 
comb, of Centerville, South Dakota. The body of the 
instrument has an interior chamber, with the usual 
tone opening in the sounding board, and within the 




HOLCOHB'S BANJO OB OITITAB. 

body is a second hollow auxiliary body of similar con- 
tour, the end blocks of the two bodies being connected 
at the front and rear by strips or pins of wood. An in- 
terior bridge connects the main or outer sounding 
board with the outer face of the sounding board of 
the auxiliary body, the latter also having a sound 
opening registering with the opening in the main 
sounding board, although of smaller diameter. 

»■ ' •■■* 

HIGH SPEED NAVIGATION. 

A boat placed upon water sinks until the weight of 
the water that it displaces is equal to its 
own weight. In order to give It a horizontal 
speed, it is necessary to overcome the resist- 
ance that the water offers to the vertical 
section of the immersed part. If such boat 
is flat bottomed and if one succeeds in giv- 
ing it a sufficient speed, the gravity that 
keeps it immersed, entering more into com- 
position with the horizontal force that 
carries it along, it sinks less deeply, is light- 
ened and is lifted until it glides over the 
surface of the liquid. The resistance to 
progression is then greatly reduced. The 
boat is immersed' anew as soon as the 
horizontal propulsion ceases to act. We 
have a sensation of this composition of 
gravity with a horizontal force when, in 
traveling upon a railway, our train running 
at full speed suddenly slows up. It seems 
to us at this moment as it our weight in- 
creased and as if we sank into our seat, just 
as a bird in full flight would fall if its hori- 
zontal velocity were arrested. 

It is not very easy, practically, to give a 
boat, through a motor that it carries, a hori- 
zontal speed sufficient to allow it to raise 
itself upon the water: but such a result can 
be reached indirectly. The following is an 
experiment dating back to 1876, but not be- 
fore published, that realizes it. 

The apparatus is a rectangular boat 
placed upon four horizontal screws whose 
blades are slightly inclined upon the hori- 
zontal plane. A cranked shaft toward the 
center of the boat receives the action of one or two 
men and transmits it to the four screws. 

As soon as the latter are set in motion, the appa- 
ratus rises, and at a sufficient rotary velocity easily at- 
tained, the box forming a boat is held out of the water. 

As will be understood, the blades, slightly inclined 
upon the horizontal, realize the condition of a hori- 
zontal plane gliding at great speed upon the surface 
of the liquid. If a forward motion be given the float, 
we shall find ourselves in the condition favorable to 
such gliding. 

The resistance to the rotary motion does not increase 



with the speed of the forward motion because the rel- 
ative current that results from such speed, contrary 
upon a half diameter of the screw, is favorable upon 
the other half of the same diameter. By this process 
it might be possible to attain the limit of the speeds 
permitted to mati upon the surface of the earth. The 
velocities produced by our motors, under the labori- 
ous conditions in which we are placed, are not very 
great. It would be necessary, in order to realize the 
displacements that our imagination dreams of, to be 
able to dispose of a horizontal component of the grav- 
ity.— La Nature. 

A PBOPELLEB LIFE BITOT. 
In an inflatable rubber bag forming at once a seat 
and a buoy, as shown in the illustration, is a metallic 
bearing sleeve for a shaft on whose outer end is a 
screw or paddle wheel, waist and shoulder straps pre- 
venting the person using the buoy from being washed 
off. The forward end of the bearing sleeve is forked, 
the forks being pivoted to an air-tight casing or 
buoyant chest, against the rear side of which the seat 
may be folded up. The casing also forms a partial 
support, and contains the mechanical propelling de- 
vices, having at its under side bearings for the hori- 
zontal propeller shaft and on its front side bearings 
for a vertical shaft on whose lower end is a screw 
whose operation is adapted to uphold the buoy in the 
water. On the casing is stepped a mast, on which a 
sail may be set, and a downwardly extending frame 
supports a pedal shaft, by which may be operated, 
through a sprocket chain connection, a crank shaft 
having a bevel gear meshing with a bevel pinion on 
the vertical shaft, the latter shaft also having a bevel 
pinion meshing with a bevel gear on the forward end 
of the horizontal shaft, both shafts and their screws or 
paddles being thus operated by the pedals and by 



same distance made by the bicyclist, with the same 
number of movements of the feet. Clearly the steps 
in this case must be seven and one-half feet each, 
which, at the lowest estimate, represents three steps 





"A STEP," IN WALKING AND ON THE WHEEL. 

of an ordinary man. It would perhaps be nearer the 
mark to say four steps, but to be on the safe side wo 
call it three, and have made an illustration showing 
the comparative size of a wheelman and a pedestrian 
built to keep step with him. The pedestrian 
must at least be eighteen feet high. The 
man with this great stature would, after all, 
fall far short of making the speed of the 
bicycle. There is nothing like rotary mo- 
tion ; the wheel would be the winner in any 
race. While the bicycle has the advantage 
over the extremely tall pedestrian, it is obvi- 
ous that the tall wheelman has no advantage 
over the short one. 




ATPABATirS FOB THE STUDY OF HIGH SPEED 
NAVIGATION. 



BABATHON'S PBOPELLEB LIFE BUOT. 

hand cranks at each side of the casing. There is a 
rudder on the forward side of the casing, and a com- 
pass is mounted just below a lantern supported on a 
rod in front of the mast. The pedals and crank han- 
dles are arranged to be folded, and the blades of the 
screws fold down upon their shafts, all parts of the 
device being designed to occupy as small a space as 
possible when not in use. This device forms the sup- 
ject of a patent recently issued to M. Francois Bara- 
thon, Sr., 21 Boulevard, Poissonniere, Paris, France. 



THE WHEEL VEBSUS THE PEDESTBIAN. 

The great distance covered by bicyclists with ease 
shows conclusively that the human walking apparatus 
although it may be the best possible contrivance for 
all the uses for which it was designed, is not to be 
compared with wheels, for the one purpose of getting 
over the ground. A single observation of a wheelman 
going at moderate speed shows that, with an effort 
which in walking would result in two steps of say two 
feet each, or a total advance movement of four feet, 
with the wheel the advance movement would be two 
bicycle steps, or downward pressures of the feets each 
resulting in a forward movement of seven and one 
half feet, or flfteen feet for one entire revolution of the 
pedal shaft, and this with less exertion than is required 
to take two steps. In fact, it would be easier for the 
bicyclist to make the flfteen feet on a level with one 
pressure of one foot than to take two steps. 

Now, in view of these magnified steps made by the 
bicyclist, it would be interesting to know what the 
stature of a man must be, to make in walking the 



AN IMPBOVED BOB SLEIGH. 
The attachment of the knee to the bolster 
of a bob sleigh is, by the improvement 
shown in the accompanying Illustration, 
made very strong, while the runners liave 
free oscillatory movement, the movement of 
each runner being independent of the other. 
A patent has been granted for this inven- 
tion to Harvey L. Eastman, Wahpeton, 
North Dakota. The bolster plate, one of 
which is secured near each end on the bol- 
ster, has at its center a transverse depres- 
sion, forming in its bottom a semicircular 
socket, the plate being adapted to engage 
with a knee plate, or knee socket plate, 
which has two side bars and a semicircular 
socket with convexed upper facee, the sock- 
ets of the knee plates being faced the reverse 
of the sockets in the bolster plate. In plac- 
^ ■ ing the knee plates beneath the bolster the 
depressed or socket sections of the bolster 
plates are located between the side bars of 
the knee plate, and a pintle or short shaft is 
joumaled in the socket sections of the plates, as 
shown in the small view, the socket section of each 
knee plate resting upon this pintle. Each knee is 
made of a single piece of T-shaped metal, the upper 
portion of each knee being bolted to the end bars of 
the knee plates, and braces connect the standards or 
members of the knee. 




EASTMAN'S BOB SLEIGH. 
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AEBIAL NAVIGATION. 
Among the many efforts constantly being made to 
construct a vessel which will be able to travel and 
carry passengers through the air, those which depend 
largely upon the use of the aeroplane for their support 
in motion, and for making use of the air currents to 
the best advantage, seem to have of late attracted the 
most attention. An air vessel of this class 
is shown in the accompanying illustration, 
and forms the subject of a patent recently 
issued to Estanislao Caballero de los Olivos, 
No. 34 West Fifteenth Street, New York 
City. In a suitable light, but strongly 
made, basket or car is carried the best ob- 
tainable type of engine for operating sus- 
taining screws on the upper ends of shafts 
journaled in a light framework, to which 
is pivoted an elongated ring surrounding 
the screws. To the latter ring is pivoted, 
in a manner to form a universal joint, an 
aeroplane, which may be inclined in any 
direction relative to the sustaining screws, 
and held adjusted in the position desired, 
by means of ropes or equivalent means, the 
aeroplane having a central opening of suflB- 
cient size to allow it to be so inclined with- 
out impinging upon the framework or the 
screws. The ascent and descent of the 
vessel are designed to be controlled by the 
operation of the screws, and when the aero- 
plane is set at an inclination to the plane 
of the screws, the reaction of the air striking 
the inclined surface causes a forward move- 
ment in the direction of the hghest point of the aero- 
plane if the vessel is ascending, and in the opposite 
direction if the vessel is descending, the direction be- 
ing changed or reversed without altering the speed 
of the engine or the position of the screws. On the 
bottom of the car are springs to prevent undue 
shock or jar when it comes down to the ground. 



has the further object of fostering the trade relations 
already existing between the Southern States and the 
republics of Mexico and Central and South America; 
also the promotion of commercial intercourse between 
the Southern States and the ports of Europe. Atlanta 
was selected as the site of the Exposition, which will 
open on September 15 and close ou December 31, 1895. 




THE INTEBNATIONAL EXPOSITION AT ATLANTA. 

The fact that the South and its wonderful agricul- 
tural, mineral, and manufacturing resources were not 
adequately represented at the World's Columbian Ex- 
position led to the inception of this en terprise, which 



CABALLERO'S AIR VESSEL. 

The Exposition will be held in Piedmont Park, lo- 
cated two miles from the center of the city of Atlanta. 
This park contains 189 acres, and more than $300,000 
has already been expended in heightening the pic- 
turesque features of the landscape, and about $2,000,- 
000 in all will be expended to make the Fair. We 
present herewith a copy of the official plan of the Ex- 
position grounds. The small numbers on the plan 
show the elevation above the sea level, so that a fair 
idea of the topography can be obtained. This hilly 
ground adds greatly to the beauty of the park. It has 
been much commented upon, and the Chief of Con- 
struction, who is also the Landscape Engineer, has 



taken advantage of it to produce the amphitheater 
effect around the plaza or park as it is called, the 
center of which corresponds with the arena. Inland 
lakes have been constructed, and with few exceptions, 
the buildings will have a water frontage. On these 
lakes, electric launches and gondolas will ply, afford- 
ing an agreeable mode of transit from one part of the 
grounds to another. 

The Exposition has received the indorse- 
ment of the United Statesgovernment, Con- 
gress having appropriated $300,000 for the 
Government building and exhibit. The Ex- 
position has also received the indorsement 
of the legislatures and principal commer- 
cial bodies of a number of States, and many 
of them will be represented by State build- 
ings and exhibits. Through the State De- 
partment of the United States, invitations 
were sent to all foreign countries of impor- 
tance, and a number have accepted, so 
that, besides the exhibits from the South- 
ern republics, the management is assured 
of exhibits from almost every important 
country in Europe. In addition to the 
United States Government building, there 
are twelve principal structures. The follow- 
ing is the list : The Manufactures and Libe- 
ral Arts, Fine Arts, Agriculture, Auditori- 
um, Administration, Fire, Machinery, Miner- 
als and Forestry, Negro, Transportation, 
Electricity, and Woman's. The leading idea 
is Romanesque, and the buildings are de- 
signed with an idea of stability and sim- 
plicity in construction, and the architectural effect will 
be produced by outUnesand proportion rather than by 
detail and tawdry ornamentation. Mr. Bradford L. 
Gilbert, of New York, is the supervising architect, and 
is the designer of ten buildings. Mr. Walter T. Down- 
ing, of Atlanta, furnished the design for the Fine Arts 
building, and Miss Elise Mercur, of Pittsburg, the de- 
sign for the Woman's building. The dimensions of the 
buildings are as follows: Manufactures and Lib- 
eral Arts, 356 feet long, 306 feet wide and 90 
feet high; Machinery, 600 feet long, 118 feet wide 
and 60 feet high ; Minerals and Forestry, 350 feet 
long, 110 feet wide and 50 feet high to center of the 
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THE ATLANTA COTTON EZPOSITION-OROUNDS AND BUILDINGS. 
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dome ; Agriculture, 804 feet long, 150 feet wide and 110 
feet high to center of the dome ; Electricity, 262 feet 
long, 85 feet wide and 109 feet to the center of the 
dome ; Transportation, 450 feet long, 150 feet wide and 
68 feet high, the two end galleries 48 by 117 feet; Negro 
building, 276 feet long, 112 feet wide and 70 feet high ; 
Administration building, combining main entrance, 
fronting 240 feet on Piedmont Avenue, 50 feet wide at 
center anil 3 stories high ; Auditorium, including po- 
lice department and express oflSce, 900 feet long, 135 
feet deep and 4 stories high, with mezzanine stories ; 
Fire building, 305 feet long, 50 feet wide, 2 stories 
high; Woman's building, 150 feet long, 128 feet 
deep and 90 feet to the top of the statue on the central 
dome ; Fine Arts, 245 feet long, 110 feet wide and 50 
feet high. Several of the States will have buildings of 
their own. A succession of attractive musical pro- 
grammes is being arranged for. A chime of bells, the 
largest ever exhibited in America, will be erected on a 
tower 150 feet high near the Government building. 

As in both the Columbian Exposition and the Cali- 
fornia Midwinter Fair, the amusement features have 
not been neglected. The terraces between Piedmont 
Avenue and Jackson Street will be devoted to them. 
The street curves along aslope with a continuous sue- 



How Is Valcanlzation AccompUsbedf * 

The chemical nature of caoutchouc is but little bet- 
ter known to-day than it was sixty years ago, when the 
products of its dry distillation were examined by Greg- 
ory. Recent study has shown that chief among these 
derivatives of caoutchouc is a liquid called isoprene, 
which has the important property of spontaneously 
changing into rubber, on long standing. Artificial 
rubber is thus a chemical possibility. Whether we 
shall succeed in making it commercially from.isoprene, 
seems very doubtful. The manufacture of cheap iso- 
prene is an exceedingly diflScult task and we are not 
yet able to completely convert it into rubber. Chemi- 
cally caoutchouc or pure rubber is an "unsaturated" 
hydrocarbon ; or in other words a compound of hydro- 
gen and carbon possessing the chemical property of 
directly combining with other compounds and ele- 
ments. 

The chemical treatment of rubber in its manufacture 
is limited to vulcanization — the change eflfected by 
subjecting it to the action of sulphur at temperatures 
above the melting point of the latter or to solutions of 
chloride of sulphur in the cold. 

The chemistry of vulcanization has never been thor- 
oughly investigated or satisfactorily explained. It is 



cession of picturesque structures, the adobe houses and often spoken of as due to the "absorption " of sulphur 



bamboo huts of the Mexican and Guatemalan villages 
and the wigwams of the Indian are in striking con 
trast with the antique designs of the'oriental village 
and the quaint and curious architecture of the Japan- 
ese and Esquimaux, the German and the Chinese 
villages. Prominent among other structures will ;be 
Hagenbeck'sarenaof trained wild animals, the Vaude- 
ville Theater, the Palace of Illusion, the Mistic Maze, 
and the Scenic Railway, while at the end of the street 
will be Buflfalo Bill's Wild West Show. 

The oflScers of the Exposition are Charles A. Collier, 
president and director general ; Walter G. Cooper, 
chief of the department of publicity and promotion ; 
Grant Wilkins, chief of construction and landscape 
engineer. Atlanta is a city of 110,000 people, and the 
committee in charge of public comfort, after careful 
consideration, have decided to adopt the system which 
was operated with success at Philadelphia during the 
Centennial. The control of this business will be held 
by the Exposition company, and all of the available 
rooms in hotels, boarding houses and private resi- 
dences will be registered. The same work will be 
carried on through the outlying towns, so that this 
will materially expand Atlanta's capacity for accom- 
modating visitors. This information will be tabulated 
and sent broadcast over the country, and visitors from 
a distance will be encouraged to engage quarters in 
advance. In short the public comfort bureau will run 
the city very much as a hotel is run, and bicycle mes- 
sengers will take the place of bell boys. 

Paper Sails. 

An innovation in yachting circles is now being talked 
of, nothing less than sails made of compressed paper, 
the sheets bein? cemented and riveted together in such 
a way »s to form a smooth and strong seam. It ap- 
pears tijat the first process of manufacturing consists 



by the rubber or its formation of a "substitution pro- 
duct" with sulphur. These terms express in a con- 
veniently vague way the uncertain chemical theories 
regarding what actually takes place in the curing of 
rubber. It is fair to conclude that neither the vulcani- 
zation with sulphur nor that by chloride of sulphur is 
in the least understood. Even such a simple question 
as that regarding the minimum quantity of sulphur 
required for vulcanization or the equally simple one 
whether the vulcanizing action of chloride of sulphur 
is due to the sulphur or the chlorine, are still objects 
of controversy. It is, however, agreed that vulcaniza- 
tion cannot be eflfected by less than two per cent of 
sulphur. 

In investigating the chemistry of vulcanization the 
author worked with the cold cure process because 
it eflfects vulcanization under conditions more easily 
under control than is the case with sulphur and beat. 
Rubber vulcanized by chloride of sulphur forms an 
addition product, the two substances uniting into a 
definite compound. Isolating this compound, the 
author was able by suitable means to entirely remove 
from it the combined chlorine, leaving the vulcaniza- 
tion product intact and physically unchanged. Any 
attempt to remove the sulphur from its combination 
with the rubber is unsuccessful and results in the total 
destruction of the substance, thus proving that the 
vulcanization is entirely due to the action of the sul- 
phur and not at all to the chlorine. 

Rubber will combine with its weight of chloride of 
sulphur, forming a product containing twenty-three 
per cent of sulphur. This is the highest vulcanization 
product (L e., containing highest per cent of combined 
sulphur) that rubber is capable of forming. On the 
other hand, the lowest vulcanization product contains 
five per cent of combined sulphur. This is a homo- 
geneous body and contains no uncombined rubber. 



complete control of the process that any one of the 
above named series of ten vulcanization products can 
be obtained at will ; or any desired combination of 
them, as circumstances may require. 



To Prevent Driftlne Sands. 

Some years ago the Federal government expended 
$60,000 in planting beach grass along the ocean side of 
the tip of Cape Cod, in an eflfort to prevent that drift- 
ing inward of the beach sands which threatens Prov- 
incetown with entire destruction. But the work was 
undertaken upon too small a scale, and the inhabitants 
of the town did not realize that the growth of the grass 
would have to be fostered, so that most of it has perish- 
ed and the advance of the sand drifts continues. The 
State of Massachusetts has, however, now taken the 
matter in hand, through its harbor and land commis- 
sion, and Mr. Leonard W. Ross, of Boston, has been re- 
tained as advisory forester. Mr. Rossproposesto adopt 
expedients similar to those successfully begun more 
than a hundred years ago to save lands on the shore of 
the Bay of Biscay; and expense will not be spared, for 
the harbor of Provinceto wn is the only one that aflTords 
shelter to mariners along many leagues of stormy coast. 
His method will be based upon that by which Nature 
herself once defended the point of the promontory. 
Her thick plantations of beach grass were backed bj- 
low forests of pitch pine, which were cut oflF for fuel by 
the early settlers. These will be renewed, and, accord- 
ing to the Boston Transcript, a nursery has been 
already established for the propagation of the Scotch 
broom. Genista scoparia, which, with silver poplars, 
white willows and locusts, and an undergrowth of 
smaller plants, will be used to form windbreaks. Aus- 
trian and Scotch nines will be tried, and also the mari- 
time pine, the alder, the European white birch, the 
hornbeam, the cockspur thorn, and the tamarix. 



in preparing the pulp in the regular way, to a ton of ! It is not simply a mixture, in unaltered rubber, of a 



which is added 1 pound of bichromate of potash, 25 
pounds of glue, 32 pounds of alum, 1}4 pounds of 
soluble glass, and 40 pounds of prime tallow, these in- 
gredients being thoroughly mixed with the pulp. 
Next the pulp is made into sheets by regular paper- 
making machinery, and two sheets are pressed to- 
gether with a glutinous compound between, so as to 
retain the pieces firmly, making the whole practically 
homogeneous. 

The next operation is quite important, and requires 
a specially built machine of great power, which is used 
in compressing the paper from a thick, sticky sheet to 
a very thin, tough one. The now solid sheet is run 



rubber sulpho-chloride. Between these products are 
eight other sulpho-chlorides of rubber, the whole 
forming a series containing from one to ten atoms of 
combined sulphur. The great diflference in the physi- 
cal properties of the end members of the series indicates 
that each of these ten varieties of vulcanite will have 
distinct properties to distinguish it. It is a matter of 
great practical importance lo define clearly the specific 
qualities of each of these products. The vulcanization 
of rubber, by chloride of sulphur, consists in the for- 
mation of one or more of these sulpho-chlorides of rub- 
ber. The presence of chlorine is without influence on 
the state of vulcanization ; it is merely the means in 



Do Gull* Follow Sbipo? 

On a late trip of one of the steamers plying between 
Portland and San Francisco the question came up 
among the passengers as to whether the guUs which 
appeared around the ship each morning were the same 
birds as had been with the ship on -the day previous. 
To test the matter a line and fish hook were procured, 
and with a bait of salt pork the fishing for a sea gull 
was commenced. The first cast of the line was success- 
ful, a big gray bird swooping down on the bait. He 
was hauled aboard and found to be uninjured, the 
hook having caught in one of the glands of the beak, 
from which it was readily loosened. After detaching 
the hook a strip of red flannel was brought and care- 
fully tied around the gull's left leg by one of the sea- 
men of the steamer, the bird being then turned loose. 
Circling for a moment in the air, the gull started 

.toward the distant blue streak which denoted the coast 

, line, and it was generally allowed that each day 
brought a new contingent of gulls to follow the step mer 
and pick up the waste scraps from the table; but on 

; coming on deck after breakfast the next morning there 
was the flannel-bedecked gull to be seen, the most 
clamorous of all the birds. To test the gull's reasoning 
power, if it had any, the same line and bait was drifted 
astern, the gull caught the day before being one of the 

: first to strike for it. 



through a bath of sulphuric acid, to which ten per [ the chloride of sulphur which enables us to act on the 

cent of distilled water has been adder!, from which it 

emerges to pass between glass rollers, then through a 

bath of ammonia, then clear water, and finally through 

felt rollers, after which it is dried and polished between 

heated metal cylinders. The paper resulting from this 

process is in sheets of ordinary width and thickness of 

cotton duck; it is elastic, airtight, durable, light, and 

possessed of other needed qualifications to make it 

available for light sailmaking. 

The mode of putting the sheets together is by hav- 
ing a split on the edges of the sheet, or cloth, so as to 
admit the edge of the other sheet. When the split is 
closed, cemented and riveted or sewed, it closes com- 
pletely and firmly. — Marine Record. 



Holland disfranchises a citizen if be is absent from 
the country for ten years and during that time does 
not formally notify the proper authority that he 
wishes to continue to be regarded as a citizen. 

Great Britain does not so easily give up her claim to 
the loyalty of her subjects. A man may count upon 
her protection on the ground that bis grandfather was 
by birth and allegiance an Englishman, even though 
he and bis father wereboth born and have always lived 
on foreign Boil, bat witboat being naturalized. 



rubber with a double atom of sulphur in an eflfective 
way. 

The present process of vulcanization with chloride 
of sulphur does not admit of homogeneous vulcaniza- 
tion. A practical process based on the reaction be- 
tween rubber and chloride of sulphur will ultimately 
displace the processes now in use for curing all kinds 
of rubber articles. The present sulphur cure is an ex- 
ceedingly crude, unreliable, antiquated and unscien- 
tific process kept alive by our ignorance of the chemis- 
try of rubber. The process is essentially in the stage 
to which the work of Goodyear, Hancock and Parkes 
advanced it. 

In the original paper Mr. Weber gives in detail the 
tests and analyses which support his conclusions re- 
garding the chemical theory of vulcanization. He has 
dealt very ably with the purely scientific aspects of 
the problem and promises something in the future 
on the practical questions involved in a new method. 

While the actual diflSculties are many and great, 
they are not believed to be insuperable. Certainly 
there is more need to-day than ever for some improve- 
ments in vulcanization methods capable of giving such 

* Abstract of paper b; O. C. Weber In the Journal o{ the Society of 
Chemical iDdoady. Plcpaicd for the India Bobber Wodd. 



I Remarkable Ijake* In Brltisb Colombia. 

I Little Shuswap Lake is stated to have a flat bottom, 
j with a depth varying from 58 to74 feet, measured from 
the mean h igh water mark. The deepest water found 
in the Great Shuswap was 555 feet, about six miles 
northward from Cinnemousun Narrows, in Seymour 
Arm, though the whole lake is notably deep. Adams 
Lake, however, exceeds either of the Shuswaps, as its 
average depth for twenty miles is upward of 1,100 feet, 
and at one point a depth of 1,900 feet was recorded. In 
the northwest corner of this lake, at a depth of 1,118 
i feet, the purpose of the scientific explorers was defeat- 
' ed by the presence of mysterious submarine currents, 
which played with the sounding line like some giant 
fish and prevented any measurement being taken. It 
is a complete mystery how the currents could have 
been created at this depth, and scientific curiosity will 
no doubt impel either public or private enterprise to 
send a second expedition to the scene this summer to 
endeavor to solve the riddle. As the height of the sur- 
face of this lake is 1,380 feet above the sea level, its 
present bed is, therefore, only 190 feet above the sea, 
although distant 200 miles from the nearest part of the 
ocean. Dr. Dawson and his associates believethat the 
beds of some of the mountain lakes in the region are 
many feet lower than the sea leveL — Vancouver 
World. 



■■ I « I * 



Photographs of the Harlem Ship Canal— A 
Correction. — In our issue of June 29. 1895, we should 
have stated that our illustrations of the opening of the 
Harlem Ship Canal were made from photographs by 
Mr. E. MuUer, of Brooklyn, New York. The pictures 
speak for themselves, and show Mr. Muller to be a su- 
peiioi pnotographer in this line of work. 
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EXFEBIMENT ON THZBHO-ELECTSIC CUBSENTB. 

The classical experiment by means of which are ren- 
dered evident the currents that traverse a circuit 
formed of two metals when the solderin^s are at vari- 
ous temperatures becomes more striking when, instead 
of mounting a magnetized needle upon a pivot placed 
in a iized circuit, the circuit is, on the contrary, ren- 
dered movable, the magnetic field being in an inva- 
riable position. The idea of this reversal of the ex- 
periment is far from being new, since it is upon this 
principle that is based the radiometer devised 
by Dr. l.^'Arsonval, and greatly improved in its 
construction by Mr. C.V. Boys. This radiometer 
is a very delicate instrument of measurement 
which requires exceeding care and great manual 
skill for its construction: but the apparatus 
that weare going to describe operates perfectly 
as a demonstration instrument, without the 
necessity of much attention being bestowed 
upon it. 

It consists of a simple wheel placed in equi- 
librium upon a needle and which the thermo- 
electric currents set in motion under the action 
of a magnetic field. This wheel is constructed 
with the greatest ease by bending into a circle 
a fine wire of an alloy of nickel and copper, 
found in the market under the name of white 
bronze or superior German silver. This alloy, 
when soldered to copper, has the property of 
giving considerable thermo-electric electro- 
motive force, u) uch less, doubtless, than that of 
bismuth or antimony, but it has the advantage 
of possessing a high point of fusion in addition 
to that of being able to be drawn out into 
fine wire — a condition essential for the operat- 
ing well of the apparatus, the solderings of which be- 
come heated or cooled instantaneously. 

The rim of the wheel having been closed by solder, 
there is fixed upon it a certain number of diameters 
of very fine copper wire insulated from each other, 
and which are soldered after their extremity has been 
wound around the Gerinait silver wire. One of these 
diameters receives in its center a small disk of metal 
in which a slight depression has been formed. The 
wheel having been placed upon a needle, through the 
intermedium of this depression, is regulated by means 
of little banners suspended from some of the radii, and 
which, while lowering the center of gravity of the 
wheel, permit of displacing it at will and rendering it 
horizontal. 

Let us suppose, now, that we heat one of the solder- 
ings by means of a candle. A difference of potential 
will establish itself between the opposite solderings, 
and an electric current, traversing the diameter that 
ends at the soldering, will return, in bifurcating itself, 
through the rim. If we place a horseshoe magnet in 
such a manner that it shall embrace a portion of the 
diameter, in the half opposite the hot soldering, the 
magnetic field will act upon the radius at right angles 
with its direction. Since, however, the action upon 
the rim is exerted in the direction of the radius, it 
would be null even were the bifurcation unequal, and 
the wheel will begin to revolve under the action of the 
couple produced. 

'Che revolution, which is slow when somewhat coarse 



Tbe New^ Ijlebthoaae at Cape Cbarles. 

A new lighthouse has just been completed at Gape 
Charles on the northern entrance fo the mouth of 
Chesapeake Bay, and on August 15 will display its great 
lieht for the first time. The new structure will replace 
the present light, which stands nearer the sea, and for 
years has flashed every few seconds at Cape Henry light 
on the south side of the bay, twelve miles distant. 
The new lighthouse is constructed on the skeleton 
plan, and looks very much like those seen off the 




EZPERIHENT ON THEBHO-ELECTBIC CTTRBENTS. 

Florida coast. The great revolving lens stands 180 feet 
high, and throws flashes of light at intervals, visible by a 
man standing on the deck of a vessel twenty miles at 
sea. The old lighthouse will continue to stand, and 
will serve as a day mark for vessels bound along the 
coast. The new light illnmines the entire horizon and 
will show a group of four and a group of five white 
flashes every thirty seconds ; thus, four flashes and a 
dark interval of about three seconds ; fl ve flashes and 
a dark interval of sixteen seconds. 



THE COBNELL CBEW IN ENGLAND. 
That one of the youngest of our great educational 
institutions should this year has sent to England a 
crew to row for the Grand Challenge Cup, in a race on 
the historic Henley course, against the best crews of 
that country, attracted wide attention, as is invariably 
the case with such friendly international contests. 
Our illustration, from the Daily Graphic, represents 
the crew i n their boat for practice on a day preceding 
the race. Their average age was 21 ; average height, 
5 feet 11 inches; average weight, 160 pounds. The race 
was rowed on July 10, being one of a series of trial 
races, in which the crew of Trinity Hall, Cambridge 
University, were the opponents of the Cornell crew. 
The course was a mile and a fifth long, and tbe 
Cornell crew led in the race for nearly a mile, 
when their opponents passed them and won the 
race by the large lead of seven lengths. The race 
attracted almost unprecedented crowds of sightseers, 



Corrosion of Alamlnnm. 

In order to ascertain the effects of the weather upon 
ordinary sheet aluminum. Professor A. Liversidgehas 
had two shallow dishes made of one twenty-fifth inch 
gage metal, of the best commercial quality, and ex- 
posed on the roof of the laboratory, Univerisity of 
Sydney, from November 33, 1893, to December 7, 1894, 
or fifty-four weeks. The metal was made into basins 
so as to catch rainwater, and to give the salts, etc., 
which it might hold in solution, an opportunity to act 
upon the metal. The metal soon lost its brilli- 
ancy and became somewhat rough and speckled 
with large light gray patches ; it also became 
rough to the feel, the gray parts could be seen 
to distinctly project above the surface, and 
under the microscope they presented a blistered 
appearance. This incrustation is held tenaci- 
ously, and does not wash off, neither is it re- 
moved on rubbing with a cloth. The raised 
parts are considered due to the formation of a 
hydrated oxide. Contrary to expectations, the 
cups had not lost weight, but had even in- 
creased. One weighing 13"91 grin, had increased 
by 104 groi., and the other, weighing 13 •865 
grm., increased byOOSOgrm. After boiling in 
water for some hours, and rubbing, the first 
still showed an increase of 077 grm. and the 
second of 0'055 grm. To ascertain the effect of 
common salt, a plate of the same metal, 3 by 4 
inches, and weighing 19 829 grm., was re- 
peatedly dipped in a solution of sodium chloride 
and allowed to dry for three months: this lost 
0'019 grm., and after washing and rubbing dry 
9'59 grm. 

One reason for making these experiments is 
that Mr. H. C. Russell, F.RS., the government astrti- 
nomer, some years ago tried aluminum cups for a rain 
gage, but found that they were so quickly corroded 
through that be bad to relinquish the use of the metal 
(if they had been gilt they might, however, have an- 
swered well enough). It is a very common thing to see 
aluminum recommended on account of its lightness and 
its assumed permanent luster; this assumption being 
due to the statements repeated from book to book, that 
aluminum is unaltered by exposure to the air, to the 
action of water, hydrogen sulphide, and only slightly 
by dilute acids. The absolutely pure metal may be 
permanent in the air, butthebest aluminum ordinarily 
attainable is, in this respect (in Professor Livtrsid^'e's 
opinion), little, if at all, superior to zinc. The com- 
mercial metal does not retain its Inster, but very rap- 
idly acquires the appearance of old zinc. Recently it 
has also been found that aluminum is acted upon by sea 
water. Hence the claim, often advanced, that alum- 
inum is a metal resembling gold or silver in the pro- 
perty of not oxidizing, rests upon the very slenderest 
foundation. — The Optician. 



Bicycle Insarance Risks. 

It is now quite a business to insure bicycles, tricycles 
and unicycles. The insurance is written on the ma- 
chines themselves, guaranteeing their owners against 
damage by accident or loss by theft. The possible 
hazard in this business, it is suggested, will be largely af- 
fected by the style of dress which may become popular 




THE CORNELL TTNIVERSITT CREW ON THE THAMES, ENGLAND. 



wire is used, becomes very rapid, on the contrary, with 
fine wire, which, consequently, should be selected by 
preference in order to render the experiment as strik- 
ing as poitsible. Wire of from one-tenth to two-tenths 
of a ndllimeter is perfectly adapted for a wheel of from 
eight to ten centimeters diameter. 

This transformation of calorific into electric and 
mechanical energy is, it seems to us, the simplest that 
can be imagined. — La Nature, 



and there were not wanting, in England or on this 
side of the Atlantic, energetic criticisms attributing 
the failure of the Cornell boys mainly to their style of 
stroke. It was what is known as the short, quick 
stroke, in which the oarsman exerts his strength on 
the oar when the latter is nearest to a right angle with 
the boat and favoring a quick recovery, but avoiding 
the beginning and ending of a long stroke, where the 
oar blades approach the sides of the boat. 



among lady devotees of the whee' Another intima- 
tion finding some currency is that the accident in- 
surance companies have found the cost of carrying 
individual accident risks largely increased by the more 
general use of the bicycle, and it is hinted that the 
medical examiners of the life insurance companies 
may before long have something to say as to the effect 
of stooping and chest contraction from bicycle '•iding 
upon this clasd of risks. 
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A SECTIONAL SIDE LAUNCH DOCK. 
On the west bank of the Mississippi River, seven 
miles below St. Louis, is the dock shown in the ac- 
companying illustration. The river boats are flat 
bottomed, and seldom draw over four feet, and the 
structure is especially well adapted for docking such 
vessels. Steamboats of 1,000 tons have been raised on 
the inclines, and boats measuring 360 feet in length, 
50 feet in width, and 9 feet depth of hold, have been 
taken up for repairs. Extending some distance be- 
neath the water are heavy timber ways, shod with 
iron 8 inches wide, forming tracks with inverted V 
faces on which move eight cradles, in whose lower 
timbers are solid iron wheels that run upon the rails, 
other wheels running on each side of the ways. At the 
upper ends of the ways is a shaft running the full 
length of the dock, and opposite each pair of ways 
and back of the shaft is a countershaft with sprockets 
on each end, as shown in Fig. 2, the countershaft 
being revolved by a worm and gear through a pair of 
bevel gears, one of which runs loose on the main shaft, 
and is thrown into or out of motion by a clutch con- 
nection with the main shaft. Large carrier chains, 
having links 9 inches long, of 1^ inch iron, pass over 



Tbe PblloBopby of Hoelne. 

Pew who have had considerable experience in the 
work of the garden will be disposed to question the 
utility of the hoe in the production of various crops, 
however much they may differ in their estimate of the 
measure of its usefulness. Unlike some other imple- 
ments, the use of the hoe is not limited to^any particu- 
lar purpose ; it is able to render services of a varied 
character, and some of these services would appear to 
be not fully appreciated. By some cultivators it is be 
lieved to be of value chiefly for the assistance it is en- 
abled to render in the repression of weeds ; but valuable 
as it undoubtedly is for that purpose, it is equally use- 
ful as a means by which the soil may be aerated and 
the moisture conserved. In a season of drought, like 
the one through which we are now passing, it is of 
iiuportance to conserve the moisture in the soil as far 
as possible, and there are two means by which the 
evaporation from the surface may be checked. One is 
to m ulch with partly decayed manure, refuse straw, 
or any other vegetable matter in the preliminary stage 
of decay, and the other the maintenance of a loose 
surface. We fully appreciate the advantages of liberal 
mulchings, but in a summer like this but few culti- 



which, under more favorable conditions, they would 
be supplied, and the roots are injured, some by direct 
exposure to atmospheric influences, and others by 
being deprived of the necessary volume of air, the 
compressed state of the soil consequent on its being 
dried preventing the air passing readily through it. A 
layer of loose soil will effectually prevent cracking, 
and materially assist in checking evaporation, and 
there is no means by which the surface can be so 
readily loosened as by the hoe. Much of the time that 
is taken up in watering crops in some gardens might 
be more profitably employed in loosening the surface 
soil, and in seasons like the present the constant use of 
the hoe should be regarded as not less essential than 
in seasons when weeds are abundant. — The Gardeners' 
Magazine. 

A Neiv Rnaslan Patent liaw Contemplated. 

The minister for finances in Russia is at present en- 
gaged in preparing a new patent law for the Russian 
empire. The existing law allows patents for the terms 
of three, flvft and ten years only, with no extension 
after the expiration of the term chosen. The con- 
templated law provides for the grant of a patent up to 
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the sprockets and follow the sides of the ways down 
to and around idler pulleys at the lower ends of the 
ways, under water, there being a double chain and 
sprocket for each way. Another chain is passed around 
the lower end of each cradle, over pulleys which serve 
as eveners, and the ends of this chain are carried back 
a suitable distance and hooked on to the large carrier 
chains, whereby possible inequalities of movement in 
the large chains will be prevented from exerting 
twisting strains upon the cradle. As shown in our 
illustration, vessels may be and are built upon the 
upper portion of the ways without interfering with 
the use of the cradles and lower ends of the ways for 
docking and repairing other vessels, and, on the com- 
pletion of a new boat, it is only necessary to run the 
cradles up under the work, properly support the new 
construction in connection with the cradles, and lower 
it into the water. Mr. Henry Adkins is the superin- 
tendent in charge of this dock, which is owned by the 
St. Louis Sectional Dock Company. 



New Astronomer at lilck. 

Professor William J. Hussey, of Standard Univer- 
sity, Illinois, will succeed Professor Barnard as as- 
tronomer at Lick Observatory. The appointment of 
Barnard's successor comes within the province of the 
regents of the university. 



A SECTIONAL SIDE LAUNCH DOCK. 

vators can obtain sufficient material with which to 
mulch the whole, or, indeed, any considerable propor- 
tion of the quarters under crop ; but all who have a hoe 
may, by keeping it in constant use, obtain the advan- 
tages, but in a lesser degree, to be derived from a coat- 
ing of vegetable matter. To be in a position to fully 
appreciate the value of the hoe in conserving moisture 
it is necessary to take into consideration some of the 
physical properties of soils and the changes that take 
place in them under certain conditions. Soils in a 
moderately fine state of division have the power, by 
means of capillary attraction, to draw up water from 
below to the surface, as proved by what takes place 
when a flower pot filled with soil is placed in a saucer 
containing two or thi<ee inches of water. The water 
rises to the surface of the soil, and when this be- 
comes hardened from any cause it is acted upon by 
the full power of the sun, and evaporation proceeds 
at a very rapid rate. In the process of drying under 
the influence of the sun strong loams and clays shrink 
materially, and presently the surface commences to 
crack, and if the drought'continues, the crevices extend 
two or three feet below the surface. When this is the 
case the evaporative surface is enormously increased, 
as the moisture escapes in the form of vapor from the 
sides of the crevices as well as from the surface, the 
plants are deprived of much of the moisture with 



twelve years, at a yearly fee extremely low for the flrst 
years as compared with the existing outrageously high 
charges. Statistics show that during the last flve years 
about 391 patents were annually granted, divided as 

follows : 

RoBaian BUbjectB and foreigners Foreienera residing 

residing in Rnssia. outside of RuBsia. 

1890 SSpercent. 77 percent. 

1891 19 " 81 •• 

1898 33 " n " 

1893 25 " 7B " 

1894 24 " 78 " 

Thus fully three-fourths of the patents granted were 
issued to foreigners and only about one-fourth to Rus- 
sians. 

The flgures indicate a lack of inventive genius on the 
part of the Russians. 

■■ — ♦ . >»!, ♦, 

Razor Sbarpener. 

It now appears that the razor sharpener described 
in our issue of June 22 is not a French invention, but 
is of American origin. It is due to Captain Charles A. 
Worden, Seventh United States Infantry, and is made 
by the Worden Machine Company, 26 Cortlandt 
Street, New York City. The invention has been pat- 
ented abroad, however, and this accounts for giving 
the credit of the invention to France instead of thic 
country. 
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HOVNT BAINIEB, WASHINOTON. 
In February, 1893, a tract of flfteen hundred square 
miles of mountain and forest land surrounding Mount 
Bainier was, by Presidential proclamation, set aside as 
a forest reserve, under the title of the Pacific Forest 
Rpserve, although a portion of this reserve, on the 
south side of the mountain, has become quite widely 
known as Paradise Park. The mountain is a volcanic 
cone, a portion of the Cascade range, over 14,000 feet 
high. Badiating t'rocu the summit is a system of 
glaciers, varying in siize from four miles long and a 
mile in width to those only half a mile long and a 
quarter of a mile wide, these glaciers being the fountain 
heads of the Carbon, White, and a half dozen other 
rivers, the drainage being entirely westward into Puget 
Sound and the Columbia River. For a vertical dis- 
tance of about 8,000 feet down from its summit the 
mountain is covered with a glittering coat of ice and 
snow. The beautiful park surrounding the mountain 
attracted more that 700 visitors last year, and it is safe 
to say that, when its marvelous attractions become 
generally known, it will vie with the famous Yellow- 
stone Park in attracting sightseers and pleasure seek- 
ers. Our illustration is from a 
handsome volume entitled "Sketch- 
es of Wonderland," by Olin D. 
Wheeler, published by the 
Northern Pacific Railroad Com- 
pany. This road passes through 
many scenes of great beauty and 
wonder, of which Rainier is but a 
single example. 



PtaotOKrapblnB Oil Palntlnga. 

We have lately had the benefit of the experience of a 
photographer who has been commissioned to copy oil 
paintings in various parts of the country, and we think 
that a few hints, as to his working and manner of 
meeting the various difSculties in which this kind of 
work is so fertile, will be interesting and useful to 
many of our readers. Naturally, the first query we 
put to him was as to the actual value in practice of 
isocbromatic plates. " They are invaluable," we were 
at once told. It is not found necessary to use them in 
all cases, but, as so many unexpected results are liable 
to crop up, there is no harm, and much possible benefit, 
from using them solely for the work. A little prac- 
tice will soon show when a screen is needed, and to get 
the best results it is desirable to have two or three of 
different tones and depths of yellow, according to the 
predominance of yellow, green or red, or the extent to 
which they are present in proportion to the rest of the 
picture. It is an open secret that the process block 
makers, who obtain such beautiful and apparently im- 
possible transcripts of most difficultly pbotograpbable 
pictures, do not produce a negative with the desired 



A Novelty tn Optical IjanternB. 

An English inventor has recently 
brought out a new style of optical 
lantern in which, with the aid of an 
assistant, the lecturer standing near 
the screen can manipulate the 
slides, thus avoiding the possibility 
of a slide being shown at the wrong 
time and the wrong way up. 

In connection with the slide shift- 
ing and dissolving devices, be 
has a wooden box containing fifty 
cells divided by thin metal par- 
titions, with an open transverse 
slot in the bottom of each cell half 
the length of a slide. When a slide 
is placed in a cell, it bridges over 
the open slot. 

The boxof fifty slides, each placed 
in proper position, is pushed in un- 
der the lantern. To manipulate, 
the operator turns a crank, which 
in turn operates a piston, causing 
the latter to rise vertically through 
the slot in the bottom of the slide 
cell and push the slide upward, 
holding it in position to be shown 
on the screen. When the lecturer 
desires to change, he presses a pneu- 
matic bulb connected by a pipe to 
a small air pump on the lantern, 
which releases a device and permits 
the piston and slide to drop, the 
slide falling into the original slide 
cell, at the .same time the entire box 
of slides is automatically pushed 
backward a distance equal to one 
slide cell, bringing slide No. 2 into 
position to be pushed up and shown, 
which movement is repeated for 
each slide. A celluloid eclipser is 
also moved automatically between 
the slide and the lens when a 
change is to be made. 

Such a contrivance will be ap- 
preciated by lecturers desirous of economizing and 
of having pictures shown in the right order. The 
attachment is capable of being put on any lantern. 

Tbe New Torpedo Boats. 

By an act of Congress approved March 2, 1895, pro- 
vision is made for constructing three torpedo boats, 
the cost not to exceed |175,000 each. The act provid- 
ing for the building of these boats places them subject 
to the bids of contractors of the Pacific slope, Missis- 
sippi River and the Gulf of Mexico only, unless the 
bids show that they cannot be built at these places at 
a fair cost, in which case the secretary is at liberty to 
either build them at any of the government navy yards 
or ask for bids from any of the well known shipbuild- 
ingfirms. The time limit for construction being fifteen 
mouths from the date of signing the contract, the ves- 
sels will be ready for use by the end of 1896. 

The speed called for in the contract is 26 knots per 
hour, which is 3 knots slower than the latest British 
torpedo boats. The dimensions of the new boats are 
to be as follows : Length on load water line, 170 feet ; 
beam, extreme, on load water line, 17 feet ; mean nor- 
mal draught, 5 feet 6 inches ; normal displacement, 180 
tons ; indicated horse power, 3,200. 






Retouctalns SarfaceSa 

There are many different methods of treating nega- 
tives previous to retouching. We have varnishes, 
ordinary and special, for retouching, retouching me- 
diums, and preparations of one sort and another for 
bringing the surface of tbe negative film into a proper 
or comfortable condition to "take " the pencil, but we 
never, or hardly ever, hear anything of any attempt 
to bring the film itself into apt condition in the course 
of development ; yet, to any ore who has tried the ex- 
periment, it must be very quickly palpable that a very 
great power lies in the hands of the operator or devel- 
oper of plates to assist or retard the retoucher in his 
work. As most of our best retouchers prefer to work 
first upon the film itself and to " finish " after varnish- 
ing, it may very well repay to give some little atten- 
tion to the preparation of a suitable retouching surface 
by chemical means or by treatment of the film during 
or after development. 

To illustrate what we mean, let a comparison be 
made between the surface of two negatives, taken 
upon precisely the same kind of plate, one of which 
has been simply developed, alumed, and washed, the 
other intensified with mercury. The 
one will present a hard polished 
surface, upon which it is absolutely 
impossible to produce any practi- 
cally useful impression without 
having recourse to a retouching 
medium, or, more probably, to 
varnishing first. The other, while 
exhibiting an equally hard film, will 
offer a " tooth " to the pencil and a 
surface for working on that throws 
any retouching medium or varnish 
that we have ever met with far 
into the shade for any but very 
hard work; in fact, we question 
whether on a fairly good chemically 
prepared film such as this, more 
"lead" cannot be got on than on 
any varnish or medium now in use. 
Tbe surface, in fact, presents an 
actual " grain," fine, it is true, but 
sufficiently marked to take the lead 
and to go on taking it after the 
first application, which is more 
t'han most of the varnishes and 
mediums will do, as with them the 
first touch, light or heavy, settles 
tbe whole business, and, short of 
revarnishing, nothing more can be 
done. Grain varnishes have been 
tried, but, so far as we are aware, 
have not proved a very marked 
success, owing to the difficulty of 
getting a sufficiently fine and, at 
the same time, pronounced grain. 
We speak now of a mechanical 
grain, formed by the addition of 
some pulverulent material to the 
varnish ; but' in the old collodion 
days a different class of grain was 
obtained by adding chemical sub- 
stances to the varnish, a practice 
not now permissible, owing to the 
comparatively tender nature of the 
gelatine film. The so- called matt 
" retouching varnishes" come under 
one or other of these beads, but 
they are really more fitted for ap- 
plication to the reverse side of the 
negative than to the film side for 
ordinary retouching. 

But by suitable treatment of the 
gelatine film before drying, or it 
may be simultaneously with deve- 
lopment, it seems to us that a far 
effects at once. More frequently a negative, as good i better result amy be arrived at than by any of the 
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as can be, with the aid of yellow or other screen, is 
first obtained, and a good print made from it. This 
print is then worked up, by a skilled hand in black 
and white, in such a way as to suggest the exact effect 
of the chiaroscuro and of color value of the original. 
It is then an easy matter to make a grain negative, 
from which to make the block. This, however, being 
treatment of a subsidiary nature to that which we are 
specially illustrating, a passing allusion to it must suf- 
fice. 

" What is the greatest difficulty you have to contend 
with !" we asked. "Reflections and dirt," was the 
ready reply. As to the latter, we were told that the 
amount of actual dirt on the surface of the average 
oil painting was surprising. That it must interfere 
with the brilliancy of the negative is self-evident. 
Every owner of oil paintings ought to have his pic- 
tures periodically — not less than once a year — sub- 
jected to a simple sponging with clean rain or distilled 
water by an experienced hand. Most pictures would 
be uninjured by any amount of judicious cleaning 
of this kind, but an occasional one might be met with 
which, if at all cracked, would suffer from the appli- 
cation of water. — British JoumaL 



methods in common use. It is true we cannot resort 
to mercurial intensification of all our negatives, though 
that treatment, when admissible, affords everj' satis- 
faction the retoucher could desire, and unfortunately 
the beneficial action of the mercurial salt cannot be 
secured without its other effects. There are, however, 
other means which may be resorted to for producing 
a fine grain without in any way injuring the negative. 
—British Journal of Photography. 
— - ■ * 
A Golden Brick. 
The government assay office at Helena, Montana, 
is receiving a great deal of gold from the mines of the 
Northwest, and lately cast a brick eleven and one-half 
inches long by five and one-half inches wide and three 
and one-half inches deep. The weight was 1,437 ounces, 
or nearly 120 pounds troy, and the value, at $20 per 
ounce, was $28,740. The question being asked why 
the gold is cast into such large and unwieldy masses, 
the answer given is that if it were run into small 
ingots for transportation to the mints, in case of a 
hold-up of the express, the road agents could not 
get away with and conceal a large brick so readily as 
they could the smaller bars or ingots. 
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Remarkable IHental Energy and IHemory. 

To the Editor of the Scientwic American : 

In a recent issue of your valuable paper reference 
was made to a remarl^able case of the development of 
the memory in a blind person. Such instances 
analytically considered sometimes become not only 
interestinpr and instructive, but very suggestive. 

The power of the human mind in blind persons to 
produce and retain before itself, as if on a mental 
blackboard, so to speak, vast arrays of things, po- 
sitions, and figures, almost as tangible and fixed, so 
far as being there to refer to for the time is concerned 
as the real blackboard before the eye of the sighted, is 
astonishing. 

Permit me to give a case which is regarded as very 
remarkable. Professor John A. Simpson, of Raleigh, 
director of music in the North Carolina institution for 
the education of the blind, though blind from child- 
hood, is one of the best educated men in the State. He 
is a graduate of the institution he now serves, as also 
of Trinity College, North Carolina, from which he re- 
ceived regularly the degrees of A.B. and A.M., not- 
withstanding there were at that time, some twenty-five 
or more years ago, no embossed text books of any 
value; and hence he was compelled either to have the 
prescribed course of studies read to him, or to copy 
the books laboriously by the use of an embossed alpha- 
bet. His studies there and since were of necessity car- 
ried on largely without the help of teachers, and he 
was thus forced to compare oneauthority with another 
and otherwise test his own work at every step. 

In this thorough manner he has gone over the whole 
field of pure mathematics, from algebra to quaternions, 
omitting nothing and working out every problem 
mentally. In the same way he has mastered several 
ancient and modern languages, and has by his own 
work accumulated a very valuable manuscript library 
in Latin, Greek, French, German, Italian, and Spanish. 
His life has been devoted mainly, however, to music; 
his task being to train his blind pupils to become 
teachers of the sighted, and in this he has been emi- 
nently successful. 

As pianist of a local philharmonic society, h e has ac- 
companied entire cantatas, masses, and oratorios with- 
out error and with finished precision. Once, when a 
schoolboy, he multiplied mentally, without the aid of 
any apparatus whatever, a number consisting of 
twenty figures by another number equally large. At 
another time he committed to memory the whole of 
Milton's " Paradise Lost." He has frequently read 
very diflBcult pieces of music white sitting at the fireside 
and then gone to the piano and performed them with- 
out leaving out a note. He can readily detect, locate, 
and rectify any ordinary defect in a pipe organ; take 
the largest and most complicated of them to pieces, re- 
pair their most delicate parts, and tune them to exact- 
ne.«s; and he is frequently called upon to do such work 
in the city. T. C. W. 

star Xrallei. 

The extreme sensitiveness of tiie modern photo- 
graphic dry plate and its ready adaptability to the 
purposes of celestial photography has opened to the 
student of astronomy an exceedingly interesting line 
of research. 

Perhaps the simplest and most easily accomplished 
work of this character is the photographing of star 
trails. All that is required is to point the telescope 
with its attached camera, or simply a camera, with a 
sensitive dry plate in the focus of its objective, toward 
the region of the sky to be photographed, and the mo- 
tion of the earth will do the rest. 

The stars, so far as concerns this work, are fixed and 
at rest. The earth, with the telescope or camera. Is 
revolving. As a consequence the position of the sensi- 
tive plate with respect to the image of the star is 
constantly changing, the plate sliding, as it were, be- 
neath it. 

And with what a beautifully smooth, equable motion 
is the plate drawn along — no jar, no tremor, no irregu- 
larities. The lines made by the stars are as sharp, clear, 
and uniform as those of the finest steel engraving. 

If the camera be directed toward the celestial pole, 
the trails will be arcs of circles, longer or shorter, ac- 
cording to the time of the exposure of the plate and 
their angular distance from the pole. 

The farther away we go from the pole, the arcs traced 
by the stars form portions of greater and greater cir- 
cles, until we finally come to the great circle, the 
equator, whose stars trace perfectly straight lines — 
striking examples of the "Copernican system." 

In December, 1893, the writer made a series of nega- 
tives, beginning at the pole and extending to the 
equator. The lens used for this purpose was one hav- 
ing an aperture of 314 inches, with a focal length of 
only 11 inches, giving a field of great brilliancy. 

Upon the circumpolar negatives the tmils of some 
fifty stars nearer the true pole than Polaris are 
found to have impressed their images. Yet the pole is 
unmarked by even the faintest star. 

Directing the camera toward the celestial equator, 



and giving an exposure of one hour, a very different 
set of trails present themselves. During this hour 
the constellation of Orion, with adjacent stars, have 
trailed their images across the plate. 

This constellation is well situated to exhibit the de- 
parture from a straight line, as traced by a Rreat circle, 
and the gradually contracting circles as the poles are 
approached. 

Delta, the northernmost star in the belt, being only 
twenty-three minutes of arc south of the equator, may 
be taken as fairly typical of an equatorial star, and 
one whose trail will be almost exactly a straight line — 
at least so far as an unassisted eye observation is con- 
cerned. Upon looking at these trails in the direction 
of their length, it will be observed that the deflection 
from a straight line, although very slight near the 
equator, is yet pronounced enough at the distance of 
six or eight degrees to at once attract the attention. 
The brilliant first m agnitude star Rigel, in Orion's knee, 
traces a portion of a circle with the south pole as a 
center. 

The equally brilliant Betelguese, in the shoulder, 
traces a curve in the opposite direction. 

The difference in photographic action due to color 
between Rigel and Betelguese is very noticeable. To 
the unaided eye both starsare of apparently the same 
magnitude, yet the intensity of chemical effect of the 
light from these two sources is quite marked, as evi- 
denced by their trails ; the latter star, visually the equal 
of the former, sinks several magnitudes photographic- 
ally. W. 0. GURLEY. 

Marietta, Ohio, June, 1895. 

A ReTlew of Railroad luventlon.* 

J! c w instances of great industrial development pre- 
sent a more orderly sequence of progress from small 
things to great than does the mechanical history of 
our railways. There have been but very few sudden 
and general "revolutions." It is rather a story of in 
telligent and, in the sum, successful working out of 
competent means to meet evident needs. 

Neither speed, safety, nor comfort is possible in rail- 
road work without a thoroughly good track, and it is 
only within the last twenty-five years that any general 
effort has been made to secure excellence in this re- 
spect. The strap rail soon proved its inadequacy, but 
the invention of the fish plate, in 1844, by Robert Barr, 
was the first step in the direction of a substantial track. 
The " T " rail was brought out by its inventor, R L. 
Stevens, in 1830. Blake, with his rock crusher, pro- 

I vided the means of securing cheap and abundant stone 
ballast, and Howe and Fink, with their bridge trusses, 

. had already paved the way for the huge iron and steel 
viaducts of later days. 

Leaving out of the question, as apart from our im- 
mediate subject, the immense advantages secured to 
railroads by the introduction of steel rails and the 
greatly increased sections, which were so largely due 
to the labors of Ashbel Welsh and O. Chanute, the fac- 
tor in the rapid movement of railroad service which 
has marked the last quarter century was, necessarily, 
the locomotive. Probably the two contrivances which 
contributed most immediately to the rapid and enor- 
mous development of the American engine were the 
pivoted truck, first introduced by J. B. Jervis, on the 
Delaware & Hudson Railroad in 1831, and the 
equalizing lever, invented by Joseph Harrison, of Phil- 
adelphia, in 1838; for these two improvements gave to 
our locomotives their most notable characteristics — 
flexibility and adjustment to the peculiar conditions 

■ of their operation. As far back as 1836 Campbell, of 
Philadelphia, built the first eight- wheeler; in 1847 the 

I Norrises, of the same eity, made a ten-wheeler for the 

j Reading Railroad; in 1863 Rogers, of Paterson, turned 
out the first " mogul;" in 1866 Mitchell built the first 
consolidation; the following year Norris, of Lancaster, 
completed the first decapod. 

In 1836 the Cumberland Valley Railroad introduced 
the nse of rude sleeping cars on its night trains. In 
1859 Mr. Pullman brought out the first cars furnished 
with berths and lavatories, wherein could be more or 
less dimly discerned the progenitor of future Pullmans 
and Wagners, and in 1864 they were followed by the 
first true sleeping cars. The " parlor car," with its 
greater independence and increased comfort, upon its 
appearance quickly became popular, and was followed, 
in 1869, on the Chicago & Alton Railroad, by its natu- 
ral development — the dining car. Oncearailroad had 
sleeping, dining, and parlor cars running on its trains, 
with their exclusiveness and higher rates of fare, it was 
an easy step to hitch a number of them together, with- 
out any ordinary coanhes at all, and so construct a 
strictly " limited " train. This was first done in 1872 
on the Pennsylvania Railroad. Of the several in- 
ventions entering particularly into the building of 
sleeping cars, perhaps the two most important are 
the method of lowering and raising the upper berths 
and the vestibule connections. The priority of inven- 
tion in both these appliances has been disputed, but 
it is only recording facts, andnotexpressing an opinion, 
to note that the suspended upper berth was first used 



in 1864 by Pullman and the vestibule in 1886 by the 
same inventor, although as far back as 1857 a covered 
way between cars was in use on the Naugatuck Rail- 
road in Connecticut. 

The first radical improvement in coupling coaches 
so as to hold a train solidly together was, in general 
application, the Miller platform and coupler, which 
came into somewhat general use in the later sixties, 
and at once robbed passenger trains of their last re- 
maining resemblance to a string of coal hoppers. Wm. 
Martin, of Dunkirk, is believed to have originated the 
method, now so general, of heating the train with 
steam drawn directly from the engine, although there 
has been the usual patent wrangle over this idea. W. 
C. Baker, in 1867, brought out his excellent plan of hot 
water circulation in connection with his safety heater, 
and did as much as any one else to establish an equable 
and wholesome temperature in passenger coaches. To 
a German inventor, Mr. Pintsch, we are indebted for 
the first practical application of illuminating gas to 
car lighting, although other good systems have been 
produced since the introduction of the Pintsch light in 
1877. Finally, the gradual improvement intrucks, the 
invention of the paper wheel by Allen, and the bor- 
rowing of the large spoked wheels of our English 
friends, the nice determination of spring resistances, 
the production of car seats fitted to the lines of the 
human body rather than to those of a wooden manikin, 
and other similar minor improvements, all contributed 
sensibly to the attainment of that degree of comfort 
which has become so habitual to us that we rarely give 
a thought to the manifold steps by which it was se- 
cured. 

The first really practical and efficient method of sig- 
naling was secured when the "block system" of pro- 
tection was imported from England. This, with the 
mechanical improvements made by Saxby & Farmer, 
and the electrical ones added by Sykes, was the origin 
of most of the really successful signal work done on 
our railroads. The exceptions are the ingenious and 
elaborately perfected system of electro-pneumatic sig- 
nal control invented by George Westinghouse and as- 
sociates, and the well planned " disk " or "'banjo " sig- 
nal system invented by the elder Hall. Both systems 
are automatic. We have purposely left to the last 
what, in the opinion of every unbiased railroad man 
in our own and foreign countries, is the crowningindi- 
vidual triumph of American railroad invention, and 
its most distinctively native production — the Westing- 
house air brake. Dating in its first form from 1868, this 
apparatus fairly leaped into prominence in the nextfew 
years, and, spreading from the locomotive back to the 
entire passenger train, soon invaded the freight service, 
and is now as common on freight cars as it was on pas- 
senger coaches not many years ago. In the production 
of this appliance both inventive and technical skill of 
the highest order was required, and the result was in- 
comparably the greatest contribution to railroad man- 
agement that has been offered since the first locomo- 
tive wheel was turned by steam. 

The lines on which our inventors have to do their 
future work would seem to be far more clearly defined 
than ever before. There is no engineering reason why 
speed of 100 miles an hour should not be maintained 
on fast trains; the objections are commercial rather 
than technical. The chief obstacle lies in the ponder- 
ous and wasteful mechanisms needed to generate the 
requisite amount of steam under even the best present 
methods. The remedy will be found when electrical 
energy can be generated in a simpler and less expen- 
sive manner than hitherto, and signs are not wanting 
that the inventor is at hand. 



HoTO to Bnlld a Road. 

Seeing the necessity for a good road between Flor- 
ence and their beautiful little city of Fiesole, the 
authorities of the latter place issued titles of nobility 
which were inscribed in a "book of gold," and for 
which titles good round sums were asked — from three 

! hundred dollars up, according to the dignity of the 

! title. 

Counts, barons, and marquises were created by 
scores; a man who taught dancing in England became 

'a baron and a yonng clerk in a banking house bought 

' the right to be called duke. 

I The road is a fine one, and as the carriage rolls along 
it, the visitor tries to fancy what it must have been 
like to go bumping along in the great sort of wicker 
basket, without wheels, that used to be drawn by two 
oxen. — Boston Commonwealth. 



*C. P. Hackle, In the XoKlneeilDg Magazine, New York, July, 
dewed for Pablle Opinion, from vUch ve copy.— Eo. 



Con- 



The American Journal of Photography truthfully 
says the importance of steady and useful employment, 
especially by the young, can hardly be overestimated. 
The unemployed are generally the most unhappy and 
the most liable to wrong doing. The person that is 
busy will have less time or inclination to find fault with 
others or to engage in disreputable affairs. Keep em- 
ployed. Do something useful. Work for small wages 
if you cannot get more. Or work without pay rather 
than be idle. Such a person will not long lack em- 
ployment, neither will he work long without fair com- 
pensation. 
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THE PABADISE BIRDS BECENTLT DIECOVEBED IN 

NEW eUINEA. 
Of all the families that constitute the order of the 
Passerines, that of the Faradiseidae is assuredly the 
one that has already furnished ornithologists with the 
largest number of extraordinary forms and the one 
that has still in reserve for them the moct astonishing 
surprises. 

In his book entitled "The Wonderful Birds," Lis- 
son, in 1835, mentioned but fourteen species of birds of 
paradise, of which he had been able to study speci- 
mens in the collections of the Museum, and living in- 
dividuals of which he had observed in their native 
country during a sojourn of several weeks on the 
south coast of New Guinea. At present, on the con- 
trary, we reckon no less than eighty-two species of 
birds of paradise, which, for the most part, are repre- 
sented in the galleries of 
the Jardin des Plantes. 
Some of these species, it 
is true, merely reproduce, 
with slight modifications, 
the types of species known 
of old, but others differ 
in toto from the classic 
forms, and, by the singu- 
larity of their plumage, ex- 
ceed anything that the 
imagination could con- 
ceive of. 

Who would have sup- 
posed that there existed 
such a bird of paradise as 
the Paradisornis Ru- 
dolphi, in which the orna- 
ments, that is to say, the 
large tufts of feathers that 
deck the sides, exhibit a 
magnificent ultramarine 
color instead of the yellow 
or red of the ordinary 
birds of paradise ? Who 
would have expected the 
discovery, in the north of 
New Guinea, of the extra- 
ordinary Pteridophora 
Alherti that Dr. A. B. 
Meyer, of Dresden, was 
the first to make known, 
and of which a detailed 
description was published 
a few weeks later by the 
writer, in the Bulletin of 
the Museum ? This para- 
dise bird differs from all 
those that have been 
known up to the present 
by being provided with 
odd ornaments consisting 
of two long appendages 
inserted on each side of 
the head, back of the 
eyes, and carrying a se- 
ries of horny plates, of a 
shining bluish white upon 
their upper surface and 
of a uniform brown be- 
neath. 

Upon each appendage, 
which is at least double 
the length of the bird, 
there are forty of these 
plates, which are quad- 
rangular and which in- 
crease in size to a certain 
point, and then gradu- 
ally diminish in the last 
third of the appendages. 

These latter and the 
plates have been aptly 
compared to the fronds of 
certain ferns by Dr. Mey- 
er, who has for this rea- 
son given the bird the 
generic name of Pterido- 
phora ; but they also re 

semble those flag -carrying ropes that deck pleasure 
craft in nautical fetes. In reality, they are feathers 
of the category of those that have been called en- 
ameled feathers by Dr. Fatio and that are met with 
also In the king fishers, in certain tanagers and in 
the irenas, Asiatic sparrows of blue and black liv- 
ery nearly akin to the orioles. These feathers are 
generally, or rather appear to be, blue or green, for, 
in reality, they have not those brilliant colors, which 
they owe solely to the play of light upon a layer of 
enamel formed in each vane of large, nearly super- 
ficial cells. 

Seen by transparency, they are simply horn colored. 
This is what we observe also in the large head feath- 
ers of the Pteridophora, the plates of which, natur- 
ally brown, shine with a nacreous luster. 
It was already known, of the sifllets, for esample, 



that certain birds of paradise might have the sides of 
the head ornamented with long, profoundly modified 
feathers, the shaft being deprived of vanes, save in its 
terminal portion, so as to resemble loose sprays termi- 
nating in a small flat appendage; but the vanes had 
never been seen, as in the Pteridophora Alberti, want- 
ing on one side of the feather and completely soldered 
on the other side, save at certain points regularly 
spaced, so as to constitute a series of horny plates. 
These plates, however, are only an exaggeration of the 
expansionsthat are observed at the extremity of certain 
feathers of a wading bird of Madagascar, the cock of 
Sonnerat, and a sort of cuckoo of the Philippines; or, 
again, at the extremity of some of the wing feathers of 
the Bohemian chatterer. In which they have the aspect 
of drops of sealing wax. 
Deprived of Its plumes, the Pteridophora Alberti 




BIRDS OF PARADISE OF NEW GUINEA. 

Pteridophora Alberti (flying) and Farotia Carole (perching). Both half natural size. 



would offer nothing remarkable. It would be a vulgar 
sparrow of the size of a blackbird clad in a brown and 
black livery, set off with a little golden yello w upon the 
wings and the lower part of the body, and recallingthe 
livery of the other paradise birds only by the velvety 
aspect of the head and neck feathers. Moreover, the 
females of the Pteridophora Alberti must exhibit this 
modest physiognomy, doubtless quite similar to that 
of the sifilets, and it is likewise thus that the males 
present themselves, except at the season of courting. 
The long plumes that they carry so proudly are tem- 
porary ornaments that fall at a given moment and free 
the bird of an inconvenience that must be quite sensi- 
ble by reason of the exaggerated length of these ap- 
pendages. These latter, it is true, must be slightly 
movable. At their base are inserted cutaneous muscles 
that are capable of spreading tbem apart, bringmg 



them into a nearly horizontal plane or pointing 
them forward when the bird struts, of letting them 
gently fall when it is at rest, or of permitting them to 
float in the wind like streamers when the bird flies 
from tree to tree, as shown in our engraving. 

Like many of its congeners, the Pteridophora is a 
mountain species. Of its habits we unfortunately 
know nothing. All that we can suppose, from the 
presence of fragile feathers, more thantwice as long as 
the body, upon the head of the male, is that the 
Pteridophora does not seek its food upon the ground, 
that on the contrary it passes a great part of its exist- 
ence upon trees, and that it perches upon the branches 
near the summit rather than amid the foliage, imitat- 
ing in this the habits of many other paradise birds. 

Along with the Pteridophora, the Museum has ob- 
tained from Mr. Van Renesse van Duivenbode two 

other birds of paradise, 
one of which is a male of 
the Amblyornis ornata or 
gardener bird, while the 
other is a male, in mating 
plumage, of the species 
that has just been describ- 
ed by Mr. A. B. Meyer 
under the name of Parotia 
CarolsB. The Parotise are 
the paradise birds com- 
monly called sifilets. The 
oldest known species of 
this genus is the P. sex- 
pennis, the "coran-na" of 
the Papuans who live upon 
the Arf ak Mountains to the 
northwest of Geelwinck 
Bay, amid the woods at a 
mean altitude of 4,000 f^'et 
above the level of the sea. 
The males are clad in a su - 
perb mantle of black vel- 
vet with purple reflections. 
Upon the throat they have 
a metallic plastron of in- 
comparable luster, upon 
the head a diadem of white 
feathers, and upon the 
nape of the neck a disk 
that is at least as brilliant 
as the gor{fet. The fe- 
males have none of these 
markings, but on the con- 
trary have brown, black 
and gray plumage, with 
transverse bars upon the 
chest. 

In 1885, Mr. Ramsay 
made known a second spe- 
cies of Parotia (P. LawesI), 
which came from the As- 
trolabe Mountains, situ- 
ated not far from Port 
Moresby in the south of 
New Guinea. This spe- 
cies is distinguished from 
the P. sexpennis or com- 
mon sifilet by several char- 
acters. The males, in fact, 
have the caudal feathers 
notably shorter, the man- 
tle black without purple 
reflections, the diadem 
white, tinged with red be- 
hind, and the neck of a 
steel blue with violet re- 
flections, and not of a 
golden green with blue 
reflections, as in the Paro- 
tia sexpennis. On the 
other hand, the females 
have the lower ji^rts of 
the body of a more or less 
bright russet with black 
stripes. The Parotia 
Lawesi was found again 
later on (1889) by Mr. A. P. 
Goodwin, an English nat- 
uralist who had joined the expedition directed by Sir 
William MacGregor, governor of the British posses- 
sions of New Guinea and the object of which was the 
ascension of Mount Owen Stanley. 

After having ascertained the presence of this spe- 
cies of paradise bird upon the sides of Mount Bel- 
ford, at an altitude of 13.000 feet, Mr. Goodwin suc- 
ceeded in capturing several individuals upon another 
mountain of the same region at a corresponding alti- 
tude. He was even enabled to study the habits of 
this bird at close range, since the encampment of the 
expedition was in the immediate vicinity of one of 
the places where the birds cometo play their gambols. 
These paradise birds, in fact, arc accustomed to as- 
semble to the number of six or eight at certain epochs 
at a point of the forest where the ground is free from 
brush anA herbage, and to engage in a sort of play, or 
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perhaps passages of arms, in 'which the males display 
the splendor of their adjustments to the eyes of the 
females. 

Such, probably, are also the habits of the Parota 
Carols, which, upon the Yaour Mountains, to the 
southeast of Geelwinck Bay, replaces the Parotia 
sezpennis, of the Arfak Mountains, and the P. Lawesi, 
of New Guinea. The Parotia Carolse, represented in 
the foreground of our engraving, is of a little more 
massiive form and of larger dimensions than the P. 
Alberti, the size of its body, moreover, being exagger- 
ated by the amplitude of its velvet mantle. Upon its 
breast there is a wide plastron formed of scaly feath- 
ers, regularly imbricated and having a metallic luster. 
However, the reflections of these scales are not the 
same as in the Parotia sezpennis. Instead of gold and 
green, it is ultramarine and lilac that here prevail and 
produce a still more agreeable effect to the eye. The 
nuchal plate is not so large as in the common sifilet 
and the feathers of the forehead present another 
arrangement. They rise on each side, in a double 
crest, fringed with silver white and slightly inflected 
within at its upper edge. These crests, which slightly 
recall the cephalic disks of the male of the Astropia 
nigra, form, in uniting in front, a sort of half open 
bivalve shell, that allows us to see a reddish-brown, 
silky plate that represents the little silvery cap of the 
common sifilet. This plate extends much further be- 
hind than in the P. sezpennis. As an offset, the 
fillets that detach themselves from the side of the 
head are a little shorter and terminate in slightly less 
developed appendages. 

We shall not dwell upon the Amblyornis inornata, 
for we hope to have an opportunity of speaking in 
more detail of the very curious habits of the gardener 
birds of New Guinea and Australia. The three speci- 
mens with which the Museum has just been enriched 
are natives of the same locality as those very recently 
described by Dr. Meyer. . . . At this moment there 
is an extraordinary emulation among museums and 
naturalists for the acquisition and description of every 
new bird of paradise whose skin is brought to Europe, 
and such emulation is of a nature to stimulate the zeal 
of explorers.— E. Oustalet, in La Nature. 



EflTcct of liow Temperatures on Permanent 
niaKnotB. 

Mr. Pictet has described in Comptes Rendus the 
lonff sfiries of experiments conducted by him on the in- 
fluence of low temperatures on the attractive power of 
permanent magnets. The results obtained are briefly 
summarized as follows : The magnet experimented 
upon was made up of three horseshoe magnets and 
weighed 493°5 grammes. It was magnetized and made 
to carry its armature for two years, when it was found 
capable of lifting 4,275 grammes. After this it was left 
without its armature for 11 years, and its lifting capa- 
city dropped to 3,226'5 grammes. 

For the low temperature experiments the magnet 
was immersed in a bath of alcohol capable of being 
maintained at any desired degree, and the attraction 
between magnet and armature was measured by means 
of a balance. The tests began at -{-30 and ended at 
— 105 Centigrade, and showed that the force of attrac- 
tion increases more and more as the temperature de- 
creases. The results of four series of observations 
gave : 



Temperatore 

of magnet. 

Degree B. 

-fao 
-i-ao 

-HO 

-10 
—20 
-SO 
-40 
-60 
-JO 
-DO 
-105 



Force of 
attraction. 

67-31 
B8'4S 
S9'B1 
61 -M 
63-42 
63-93 
6S-35 
6670 
68-15 
7112 
74-18 
76-64 



Anotber Stride In Electrical Iiirentlon. 

A lamp that will burn for six hundred hours is the 
invention of George L. Roberts, an electrician, who 
sold to a tobacco company, for $80,000, the advertising 
rights of some of his electrical devices. The lamp of 
which Mr. Roberts is the inventor is charged with 
sand, into which two wires are run, which connect 
with one of the regulation bulbs used on all electric 
chandeliers. The battery is therefore the sand, but 
the method of charging it remains a secret with Mr. 
Roberts. Mr. Edison, after seeing Mr. Roberts' lamp, 
remarked that he thought he knew al 1 there was to 
know about electricity, but Mr. Roberts had made a 
discovery which puzzled him greatly. Mr. Roberts pre- 
sented Mr. Edison with some of this remarkable sand, 
hut with no fear of having his secret discovered, for 
analysis happens in this case to kill all traces of the 
secret discovery. The cost of recharging each lamp is 
seventeen cents. A friend of mine who has a contract 
with Mr. Roberts, having bought from him the rights 
of one of his inventions, tells me he would not have 
believed the tale of the lamp, had he not seen Mr. 
Roberts throw a handful of sand into an ordinary 
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tumbler, inserting t-wo wires into the sand, and con- 
necting the wires with an ordinary electric burner, 
which burned brilliantly. 

Mr. Roberts made his discovery in Minneapolis, in a 
purely accidental way. He was experimenting with 
acids in his laboratory and on the table was some 
sand, over which two wires had fallen and crossed 
themselves. By an accident a bottle containing a cer- 
tain acid was overturned and some of the acid ran 
into the sand at the point where the wires crossed. 
The result was a series of electric sparks. At present 
Mr. Roberts is quite a sick man and is in Michigan for 
his health. Another of his inventions is to make 
seventy-two changes of color, in the hair, dress, 
tights, shoes and so forth, of a dancer while she is in 
motion. The mechanism works by clockwork and the 
light gleams through the fabrics from a direct current. 
Mr. Roberts married a daughter of Pillsbury, the great 
Minneapolis miller. — The Telegram. 

^ I * ^ ^ " — 

[Fboh Wn.soH's Fhotooraphio M^eAznrs.) 
Pbotograpblc Notes. 

The 80-ealled Enamel Photo Engraving Process is 
now much practiced in France. A printer at Rouen pre- 
fersusing the Talbot-Kline process modified by the use 
of the screen. He takes a print on carbon paper made 
from a lined negative, develops it on a copper plate, 
which, when dry, is afterward immersed for a few 
minutes in a solution of perchloride of iron at 40° ; 
then for a few minutes in the same solution at 38°. 
The results obtained are very satisfactory. 

The Theory of the Lined Screen was explained at 
the Academy of Sciences by M. Ch. F6ry. This pro- 
fessor does not think that the effect obtained by the 
distance of the screen from the sensitive surface is due 
to diffraction. He explains it by what is called in 
physics the theory of the geometric shadow, pointing 
out that the phenomenon of irradiation should be 
taken into account in defining the result obtained. 

af 
He proposes the following formula : e= — , in which e 

3D 
is the distance of the screen from the sensitive surface, 
a the width of one of the opaque lines of the screen, f 
the focal length of the objective, D the diameter of the 
useful opening of the diaphragm. 

For an objective furnished with a normal dia- 
b 
phragin — we have sensibly e=3a, which gives e= 

10 
o mm. 3 for a screen having fifty lines to the centi- 
meter. 

From experiments that we have made this figure is 
too small even for negatives that are very soft. It 
is true that M. Ch. F6ry adds : "The want of true sur- 
face in the photographic plates does not enable us to 
easily obtain the parallelism of the lines and of the 
sensitive surface." It would be preferable to slightly 

b 
increase the ratio — bv a smaller diaphragm, so as to 

D 
obtain e larger. 

We believe that the phenomena of diffraction 
should be taken into account, as it is by it that it is 
possible to explain the curious effect of the eating a way 
of the angles of the squares which converts a square 
point, when the screen is placed in contact with the 
sensitive surface, into an almost round point when 
the screen is placed at a distance. 

Albumenized Paper is at the present time neglected, 
wrongfully so, in our opinion, by amateurs. We have 
the proof of this in the International Exposition of the 
Photographic Art organized by the Paris Photographic 
Club. For 520 of the 620 prints exhibited the printing 
process used for obtaining the image was given, and 
we give the following results which characterize the 
tendency of amateurs : 

Ftinte on platinum paper 169 

" gelatine bromide paper 190 

" carbonpaper 81 

" arletotyp«paper(TcoUodio-chloride) 83 

" carbon velvet paper S4 

" salted paper 84 

'* bichromatized gom paper 26 

" albamenized paper g 

" different matt paper ft 

Prlnta in helio.engraving B 

Prints on divera papers 4 

At this exposition were found exhibitors from all 
countries (England, America, Germany, Italy, Russia, 
and France), and everywhere we see the tendency to 
use platinum, bromide, and carbon, that is to say, that 
which gives durable impressions. 

The now general employment of small instruments 
and the ease afforded for procuring enlargementshave 
been the cause of the utilization of gelatino-bromide 
paper. As regards platinum paper, the facility and 
the rapidity of the development have made its use 
general, as it gives with weak impressions most beauti- 
ful portraits in the hands of our Parisian artists — 
Nadar, Boyer, Reutlinger & Son, Otto, etc. 

The Eastman Company has placed on sale a small 
apparatus of relative cheapness — the flat folding 
kodak. When it is shut it has the appearance of a 
lady's small satchel and contains the necessary supply 
for making forty-eight negatives. The rolls of pellicle 
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are placed laterally, so that the apparatus is very flat. 
Etoile. — Messrs. PoulencBrothershave justplaced on 
sale a synthesis pyrocatechin, bearing themark Etoile. 
This is a perfectly pure product, as is everything that 
this house sells bearing its stamp. Here are the 
formulas recommended : 

Solution A. 

Snlpbite of soda 20 grammes. 

PTtocatechin 10 " 

Water 600 » 

Sdntion B. 

Carlionate of potash, pare 100 grammes. 

Water iiOO 

1, For plates of short or medium instantaneous ex- 
posures in a bright light, take 1 part of A, 1 part of B, 
1 part of water. 

2, For quick, instantaneous plates, or those obtained 
in a defective light, take 1 part of A and 1 part of B. 

Stereo-jumelle. — Colonel Mossard has constructed a 
small apparatus -which he calls stereo-jumelle, and 
which has for its object to give the stereoscopic im- 
pression of the subject. For this he places the two 
prints one above the other, instead of placing them at 
the same heigh t ; to examine them and to obtain the 
impression of relief it is necessary to place before the 
eyes a little appliance formed of two very short tubes, 
presenting the appearance of a very short opera glass; 
this is the stereo-jumelle. In each tube is placed a 
small prism, which by refraction causes the two prints 
to coincide and makes the image appear in relief. This 
same instrument may serve, if furnished with magni- 
fying lenses or other appliances for enlargement, for 
the examination of ordinary stereoscopic prints. 

Artificial Caoutchouc, more or less resistant, made 
by dissolving four parts of nitro-cellulose with seven 
parts of bromo-nitro-toluol. By changing the quan- 
tity of nitro-cellulose it is possible to obtain a sub- 
stance having elastic properties andgreatly resembling 
caoutchouc and even gutta percha. It is also possible, 
according to the Revue de Chimie Industrielle, to sub- 
stitute for the bromo-nitro-toluol the nitro-cumol and 
homologues. 

The Boring of Glass by using essence of turpentine 
as a lubricant for the point of the drill. This method 
is helped by adding a little camphor to the essence used. 
It is also proposed for the same purpose to use acetic 
acid as a lubricant, in which a small quantity of alum 
has been dissolved. As it may be necessary to use this 
method for certain appliances, we think it wellto point 
it out. 

Pictures in Colors. — M. Auguste Lumidre bas 
pointed out a modification of the process proposed 
by Messrs. Cros and Ducos du Hauron for obtaining 
colors by the superposition of three monochromes. In 
the preceding methods three carbon prints were su- 
perposed, but the difBculties offered by the adjust- 
ment were very great. In the proposed method three 
coatings of bichromatized gelatine are used, each coat- 
ing being separated by a coating of collodion, which 
serves as an isolator. After the spreading of each coat- 
ing of bichromatized gelatine it is exposed (when dry, 
and before spreading the coating of collodion) under 
one of the three monochrome negatives obtained ac- 
cording to the method indicated by M. Ducos du 
Hauron. The bichromate is afterward eliminated by 
washing and the plate is immersed in the dyeing 
bath, where by imbibition, according to the process of 
M. Cros, the colored monochrome is obtained. After 
drying another coating of collodion is applied, and 
the operation is again proceeded with as in the first 
case, by using a second dye appropriate to the second 
negative used. The third coating is finally spread as 
the preceding one and soon, the superposition of the 
three m onochromes giving the colors of the original. 

The Process for Obtaining Countertypes with the aid 
of solutions of bichromates has demonstrated that this 
substance does not destroy the latent image, as differ- 
ent authors have stated. M. Ii6on Vidal has endeav- 
ored to find if certain modifications in the mode of 
operating were not the cause of this error. He found 
that the bichromates act as retarders, and that by 
using these solutions it is possible to obtain negatives 
that are more pure and free from the gray fog than is 
seen when the sensitized plates have been exposed to 
the light for a very short time, or when the spontane- 
ous reduction that is frequently observed in very rapid 
plates has taken place. By immersing the sensitive 
plates in the bichromate at 1 per cent, after exposure 
to light, the latent image is not destroyed, but a 
greater degree of latitude may be obtained in the dura- 
tion of the development, and, consequently, a greater 
degree of certainty will be obtained for giving to the 
negative the requisite density without fear of fogging. 
*-t-^ -** — 

After the storm of July 13 one hailstone was found 
in a garden on Van Dien Avenue, Ridgewood, N. J., 
measuring full four inches in diameter, two inches 
thick at the center ; the form being saucer shaped, 
rounded on one side, the other side flat. Of the many 
large hail stones that fell, this one was distinct, from 
its size and perfection in saucer form. Its weight was 
not ascertained. 
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BECENTLT PATENTED INVENTIONS. 
IWectaanlcal. 

Valve Gear.— Prank J. Chriest, Fort 

McPherBon,Ga. Thie gear is designed to give the de- 
sired strolce and a ver; higli speed to the valve, pennlta 
of adjustment for lost motion, and permits more steam 
to pass into one end of the cylinder tlian into the other, 
if desired. A nut block is connected with the valve 
and adapted to receive an intermittent sliding motion 
from the eccentric, permitting .of the valve remaining 
open for a long time at the end of the stroke, during the 
time the eccentric is moving into extreme positions and 
back, before a sliding of the valve again takes place. 
The exhaust can be opened quicki;, left open a long 
time, and still close at the proper moment 

Wrench. — Edward L Morey, Duran- 
go. Col. This is aeimple form of wrench, of such construc- 
tion that when the wrench is in use the ratchet mechan- 
ism will be relieved from undue strain. As the distance 
between the jaws of the wrench is increased the handle 
is lengthened and the amount of leverage increased, the 
sliding section of the wrench adding strength to^the han- 
dle where It is most needed. 

Wedge.— William I. Harmon, Mount 

Vernon, Washington. This inventor has devised an im- 
provement in wedges for felling and splitting timber, the 
wedge having a wooden bod; and a metal frame, the 
head of the bod; projecting above the frame and being 
surrounded b; a metal band. The frame has opposite 
l>eveled sides incasing the bod;, and provision is made 
for the expansion of the wooden bod; laterall; In the 
frame. 

Lifting Jack.— Harvey Holaban, 

Harve;, H). This jack has a novel lever and pawl me- 
chanism for raising and lowering the rack or ratchet lift- 
ing bar, and Is adapted for general use orforemplo;ment 
as a car jack. In a hollow standard is pivoted a lever to 
which is pivoted a lifting pawl, a locking pawl beingpiv- 
otedto the standard and a riblran spring connecting both 
pawls. Ahorizontall;adjustable slide is attached to the 
spring, and b; the different adjustments of the slide 
the spring is held under different tensions as required to 
act on the pawls. 

Coal Elevating Apparatus.— 

George Haiss, New York City. This invention provides 
an adjustable support for an automatical!; fllUng coal 
shovel, the elevator portion being quickl; projected over 
a vessel or removed oat of the wa;. The apparatus pro- 
vides forthe complete control of the; shovel b; the ope- 
rator in filling, transferring and empt;ing it. 

Hoop Flaring Machine.— Max H. 

Ritzwoller, Peoria, HI. For evenl; flaring and bending 
iron and steel hoops, this inventor has devised a machine 
which permits hoops of different gages to be flared uni- 
forml;and freel;, inexpensive hoop clamping attach- 
ments bdng readil; applied to the machine without ma- 
teriall; altering the drive gear mechanism. The feed 
shafts have each a fixed head member formed with a cir- 
cular socket in its clamp face, an opposing yielding 
clamp head having a similar socket, and a washer held 
between the heads having its oppoeitefacesflllingthe 
sockets in the heads. 



Aericnltaral. 

Rotary Harrow.— James G. Ferrill, 

Batesville, Ark. This is an improvement in harrows hav- 
ing two toothed rotar; sections hinged to a transverse 
coupling bar in such manner as to permit them to be 
placedin horizontal orvertical position, for workorfor 
moving the harrow to and from the field. It has an 
outer annular rim with which are connected cross bars 
having a central spindle member npwardl; projected, 
there being an inner annular member on the cross bars 
and pendent tooth members loosel; connected with the 
inner and outer annular members. 

Planter —Caleb E. P. Hobart, Chero- 
kee, Iowa. This is an Improvement upon a formerly 
patented invention of the same inventor, llie plungers or 
followers in the seed pockets oeing so made as to relieve 
the fender or smoothing device from undue friction b; a 
possible overcrowding of the pockets, provision being 
also made for a more complete covering of the seed when 
dropped. A greater number of seed droppers is emplo;ed 
together with a shifting wheel forthe shaft operating the 
droppers, the wheel having marking shoes serving as 
check rows, while an aoziliar; market Uuee the rows 
when necessary. 



miscellaneoaa. 

Filtering Saccharine Juices.— 

William Eassie and Otto Schmidt, Eealia, Kauai, Hawaii. 
This invention provides a sand filtering apparatus con- 
sisting of a batter; of tanks arranged in inclined series 
and provided with a feed pipe with inlets and .valves for 
the several tanks, transfer pipes and valves connecting 
the tanks, and inclined troughs with rotar; spiral con- 
ve;ers being arranged to wash and conve; the sand from 
one to the other. A carrier belt and an endless elevator 
belt with buckets carr; the washed sand to the highest 
tanks. 

Metallic Ceiling.— Valentine Moes- 

lein. New York Cit;. This ceiling is so formed as to per- 
mit of convenienti; fastening the panels In place on a 
metallic furring frame secured to the joists without the 
use of wooden furring strips, at the same time forming 
perfect and ver; secure joints. The improvement cover3 
a furring frame having longitudinal and transverse strips, 
each provided with a rail, and panels formed with fianges 
are adapted tolbe crimped on the rail. 

Windmill Regulator. — Frank C. 

Rathbun, Ethan, South Dakota. Vanes are pivoted in 
the casting adapted to cany the wheel in different verti- 
cal planes and at different distances from the bore of the 
casting, a connecting cod having its ends pivoted to the 
vanes, the improvement being applicable to all windmills 
which have a horizontal axis, and being adapted to hold 
the wheel steadil; n the wind, while it works automati. 
cally to swing the wheel ont of the wind in case the wind 
becomes too heav;. 

Hinge.— Arthur H. Oilman, Aurelia, 
Iowa. This is an invisibie hinKe when closed, conve- 



nienti; applicable to lids, covers and doors or piano cases 
and other ornamental articles. It is ver; strong, and en- 
ables the cover or other part to which it is applied to dose 
edgewise against the part to which it Is hinged, leaving a 
perfect!; smooth outer surface. A pair of leaves have 
their adjacent ends equally curved in opposite directions, 
and pivoted connecting ievers are^each pivoted at one 
end to the adjacent curved end of one of the leaves. A 
pair of braces Is connected at one end to one of the 
leaves and at the other end to one of the connecting 
levers. 

Cutter for Welt Trimmers.— 

Gnstaf A. Hultin, Chicago. HI. For simultaneous!; 
trimming the welt and cutting a channel for the second 
inseaming, tUs inventor has devised a simple and cheap 
cutter, comprising a head having parallel rows of peri- 
pheral knives, the rows being of dissimilar lengths, and 
the longer knives having their cutting edges inclined ont- 
wardl; and downwardi; from the edgenextto.the shorter 
knives. The cutter is readil; ground and made to trim 
the welts to an; desired shape. 

Typewriter Ribbon Mechanism.— 

Fred W. Overhiser, Cold Spring, N. Y. This inventor 
has devised means of automaticall; reversing the move- 
ment of the inking ribbon, and for a transverse move- 
ment of the riblwn, which is automaticall; operated in 
connection with the reversing mechanism. While the 
machine is operating the ribbon has a constant move- 
ment, and ever; portion of It is automaticall; brought in 
contact with the type, insuring uniform wear. An auto- 
matic reverse and transverse feed attachment Is provided, 
applicable to an; machine in which the ribbon Is fed 
from spools on shafts. 

Firearms Pneumatic Firing De- 

TicB. —Isaiah H. Simpson, Bnmswick, Me. The firearm 
is, according to this Invention, connected at its breech 
end with a c;]inder on the stock, and in the forward end 
of the cylinder Is a partition with an opening for the 
passage of the firing pin. The latter is on a plunger or 
piston sliding in the c;linder, the piston being propelled 
forward to fire the cartridge b; forcing air into the rear 
end of the c;]inder through a pipe extending to the oat- 
side of the stock, the operator being able to blow into 
the pipe with sufficient force to propel the piston for- 
ward and thus discharge the firearm . 

Calendar. — George W. Shirk, Van 

Grin, III. This 1 s a perpetual calendar for indicating the 
;eai, month and da; of the month for a number of ;earB, 
and automaticall; adjusts the da; indicator when the 
month-indicating dial is moved. It is designed to be 
made at a low cost, to be entirel; reliable in operation, 
and <a of such shape and dimensions as to permit its face 
to be utilized to display bnslnesa caida and other adver- 
tisements. 

Line Reel. — Charles A. Koerner, 
Evansville, Ind. A reel convenient for holding chalk 
lines is formad of wire bent at the comers to produce end 
fianges and to form e;eB between the comers at the end 
portions of the bod;, a spindle extending through the 
eyes forming an axle, and there being a handle In align- 
ment with the axle. The device is very cheap and effi- 
cient. 

Funnel.— Edward N. Gaudron, Brook- 
lyn, N. Y. For conveniently filling lamp founts, bottles, 
etc., this Inventor has devised an air-controlled cut-off 
valve mechanism comprising a valve and a piston, the 
valve controlling the inlet of the liquid from the funnel 
body to the nozzle, and the piston controlling the valve 
to close it, the piston bemg operated by air from a com- 
pressed air chamber. - 

Clothes Drier.— John Drum, Spo- 
kane, Washingion. This Is a device adapted for attach- 
ment to a stove pipe to utilize its heat for drying articles 
placed on the drier. Bands clamped on the pipe sustain 
outwardly extending arms on which the clothes are 
hung, the arms being preferably formed of twisted wire, 
and their outer ends being connected by bai« also 
adapted to carry clothes. The arms of the drier may be 
folded down parallel with the pipe and out of the way. 

Tea Chest.— Tylar B. Thompson and 
Charles T. Hull, Missoula, Montana, and John H. Will- 
man, San Francisco, CaL This chest has an opening in 
one side at the bottom adapted to be closed by a tempo- 
rary plate or cover, a shelf on the inside of the cheat, and 
a drawer below the shelf, the drawer having a curved 
front and sliding door. The improvement is designed to 
displace the ordinary wooden lead-lined chest, holding 
its contents so they will not deteriorate or be wasted, and 
being well adapted for ose by the retailer in dispensing 
the tea In lots. 

Metal Frame and Stock. — Albert 

Wanner, Jr., Hoboken, N. J. This invention provides a 
frame for stands, mirrors, plateaux, etc.. having a back 
member to which is secnred a face member to form an 
inner and an onterfiange, legs being secured to the back 
member at the outside, while the outer flange overhangs 
the legs and the inner flange forms a stop for the article 
framed. The stock may be readily bent to the shape de- 
sired without being distorted or having a tendency to 
bend or flex Irregularly. 

Vehicle Seat Lock. — Thomas L. 

Ffleegor, Burllngame, Pa. This lock may be attached to 
any form of shifting seat, automatically lockingand pre- 
venting the body of the vehicle from spreading when the 
seat is in position. Opposite projecting angle arms are 
attached to the forward and rear portions of the seat 
riser, and a face plate on the vehicle has openings to re- 
ceive the arms, while a spring on the face plate has its 
free end extending partially across one of the opcn- 
ings,and engages one of the arms when the seat is placed 
in position. 

Spring Horse Shoe.— Albert J. 

Walker, Jacksonville, Fla. This shoe permits the ani- 
mal's hoof to fteely expand and contract, so that the 
animal may fully develop his gait without danger of 
soreness. An elastic bridge piece connects the forward 
ends of the side portions of the shoe, the bridge piece 
being bent up rearwardly at an angle to the side portions 
and having Its lower edge above them. The bridge piece 
la made flat to flt snugly on the surface of the hoof. 

Water Closet Seat.— Patrick J. Ca- 
bin, TJtica, N. Y. This Is a seat which may be fastened 



directly to the earthen bowl, constituthig an integral por- 
tion of the framing of the seat, and the latter not requir- 
ing support from a wail or partition. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 26 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND FVBLICATIONS. 

Select Organizations in the United 
States. William Van Rensselaer 
Miller, editor. New York : The 
Knickerbocker Publishing Company. 
1896. Pp. 347. Small 4to, illustrated 
with views and portraits. 

The present work is intended to supply a long felt 
need which the common club directories failed to satisfy. 
A club in a metropolis is a necessity to the social and 
business man as common ground on which to meet one's 
friends. The wide scope of the present volume has 
made it possible to include such organizations as 
Daughters of the Revolution, the American Library As- 
sociation, the Loyal Legion, the American Whist League, 
the Knights of Pythias, the National Academy of 
Sciences and others. The work also embraces social, 
political, sporting, athletic, amateur dramatic, literary, 
musical, historical and patriotic, bicycle, kennel, and 
yacht clubs. The contributors include some of the best 
known club men in the United States, the portraits of 
many of whom are given in the present volume. The 
half tone portraits, the printing and binding are of the 
very best. 

Biological Lectures Delivered at 
THE Marine Biological Labora- 
tory OF Wood's Holl in the Sum- 
mer Session of 1894. Boston : 
Ginn & Company. 1895. Pp. vii, 
287. 8vo, illustrated. Price $2.65. 
The flret volume of these lectures was offered in 189i), 
and the reception which this and the succeeding volume 
was accorded warranted the issue of a third one. Nearly 
every lecture of the present volume deals with the 
problem of organic development. The lectures are by 
such well known scientista as Professor A. E. Dolbear, 
the late J. A. Ryder, C. O. Whitman and J. Loeb. J. 
M. Macf ariane's lecture " The Organization of Botanical 
Museums for Schools, Colleges, and UniversitieB " is very 
timely, but is unfortunately very short Other lectures 
are " On the Limits of Divisibility of Living Matter," 
" A Dynamical Hypothesis of Inheritance," " The Em- 
bryoioglcal Criterion of Homology," etc 
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1. An elegant plate in colors showing a residence at 

Bridgeport, Conn., recently erected for Christian 
M. Newman, Esq. Three perepective elevations 
and floor plans. Cost $5,500 complete. Architect, 
Mr. Samuel D. P. Williams, Williamsburg, N. Y. 

2. A handsome residence at Glenwood, N. Y., recenUy 

erected for Wm. E. Innis, Esq. Two perspective 
elevations and floor plans. An attractive design. 

3. A modem cottage of attractive design recently erected 

at New Rochelle, N. Y. Perepective elevation and 
floor plans. Estimated cost $3,000. Architect, C. 
B. J. Snyder, New York aty. Design In the 
American order of architecture. 

4. A snmmer cottage at Great Diamond Island, Me, re- 

cently erected for Edward L. Goding, Esq. Two 
perepective elevations and floorplans. Cost $3,500 
complete. A picturesque design. Mr. A. Dorticos, 
architect. 

5. An attractive dwelling at Oakwood, Staten Island, re- 

centiy erected for Mre. Margaret Dutche. Cost 
$3,600 complete. Two perspective elevations and 
floor plans. Architect, Mr. Herman Fritz, Jr., 
Passaic, N. J. 

6. A Colonial dwelling at Springfield, Mass., erected 

for Messrs. J. D. and W. H. McKnight, at a cost of 
$6,000 complete. Two perspective elevations and 
fioor plans. A pleasing design. Architect, Mr. G. 
Wood Taylor, Boston, Mass. 

7. Colonial house recently erected atGroton, Mass., in 

the style of Longfellow's home. Perepective ele- 
vation and fioor plans. Architects, Messrs. Child 
& De Goli, New York. 

8. View of the Hotel Majestic, New York. One of the 

finest hotels in the world. Architect, Mr. Jacob 
Rothschild. 

9. A cottage in the Colonial style, recently erected for 

Margaret Deland at Kennebunkport, Me. A pic- 
turesque design. Perepective elevation and fioor 
plans. Mr. Henry P. dark, Boston, Mass., archi- 
tect. 

10. Suggestions in comer decorations. 

11. Misceiianeons contents : Hoop poles.— How to drive 

rats away alive.— Dumbwaitere and elevators, illus- 
trated. — Saws. — Translucent fabric— Improved 
spring hinges, iHustrated.- Ventilated school ward- 
robes, illustrated.- Hanger for storm sash and 
screens, illustrated.— The hygienic refrigerator, 
illustrated.— Improved door hangers, illustrated.— 
Improved steam heater, illustrated. — Concrete 
roof B.— A trackless sliding door hanger, illustrated. 
—A first class hot water heater, illustrated. 
The Scientific American Buildiug Edition Is issued 
monthly. $2.50 a year. Single Jopies, 26 cents. Thirty- 
two large quarto pages, forming a large and splendid 
Maoazute or ABCBiTicTrRX, richly adorned with 
elegant plates and fine engravings, ilhiBtrating the most 
interestmg examples of Modem Architectural Construc- 
tion and allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Laboist Cnu;ui.ATio>i 
of any Architectural Publication in the world. Sold by 
all newsdealen. MUNN & CO., Pdblishebs, 

361 Broadway, New York. 
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Stave machinery Trevor Mf k. Co., Lockport, N. T. 
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Emery Wheel Salesman Wanted. Morgan, care 8cl. Am. 
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Will sell patented olBce specialty for laOO. New,good. 
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HINTS TO CORRESPONDENTS. 

Namea and Address must accompany all letters, 
or no attention will be paid thereto^ Tlua Is for our 
information and not for publication. 

Rerereiices to former articles or answere should 
give date of paper and page or number of question. 

Inquiries not answeied m reasonable time should 
be repeated ; correspondents will bear in mindthat 
some answere require not a ilttie research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his torn. 

B iiy ei-s wishing to purchase an^ article not advertised 
in our columns wUI be furnished with addresses of 
hoases manufacturing or carrying the same 

Special Written Inlurmatlon on mattere of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientilic American Siinplenients referred 
to may be had at the office. Pnce 10 cents each. 

Bo oil 8 referred to prompUy supplied on receipt of 
price 

Minerals sent for examination should be distinctly 
marked or labeled. 



(6582) P. E. W. asks : 1. With what ve- 
locity will water issue from a nozzle with a pressure of 
126 lb. to square inch ? If the nozzle is 1 16 mch in dia- 
meter, how many cubic feet will be discharged in an 
hour ? A. The spouting velocity of water from a per- 
fect nozzle, at 135 lb. pressure. Is B4OO feet per minute, 
with a discharge of 10 cubic feetperhourfromal-16 
inchnozzie. 2. What diameter should a jet or impact 
wheel (Pelton type) be to run at 2,800 revolutions per 
minute, on a jet of this pressure ? A. A wheel should be 
6 inches diameter for the speed and pressure stated. 
3. Have you a Scpplkmbmt describing "Edison's pyro- 
magnetic motor " ? A. Articles on Edison's apparatus 
for the production of electricity direct froin coal will be 
found in Scientitic Auxrican, vol. Ivll, No. 9, and 
Si!FFLEiiENT No. R26. A thcrmo-magnetic generator aud 
motor is shown inScppLBUiiiTNo. 633. 

(6583) C. A. R. asks how to label bot- 
ties. A. Thesand blast and other mechanical engravins 
methods are altogether out of the question foranybut 
professional glass cuttere. Nor can iettere be cut very 
satisfactorily and legibly with a diamond. We have, 
then, nothing left but paper labels, and, as an adhesive 
preparation for such, experiment has shown the follow- 
ing formula to be about the best : Gum arable, 1 oz.; 
gum tragacantb (pulverized), 1 oz.; acetic acid. 40 min.; 
glycerine, 1 oz.; water, 2 oz. Dissolve the gums in the 
water, hot; then add the add and glycerine The next 
difficulty as regards paper labels Is the fugitive qualities 
of ordinary nTiting ink. A bottle labeled nitric acid, 
with a good bold black ink, may, in a few hours, bear 
nothing but a label with a few yelliw stains upon It to 
denote its contents. 

(6584) J. W. B. asks how to bleach 
beeswax. A. Pure white wax is obtained from the or 
dinary beeswax by exposure to the infiuence of the sun 
and weather. The wax is sliced into thin fiakesand 
laid on sacking or coarse cloth, stretched on frames, 
resting on posts to raise them from the ground. The 
wax is turned over frequently, and occasionally sprinkled 
with soft water if there be not dew and rain sufficient t« 
moisten it. The wax should be bleached in about four 
weeks. If on breaking the fiakes the wax still appears 
yellow inside, it Is necessary to melt it again, and fiake 
and expose it a second time or even of tener, before it be- 
comes thoroughly bleached, the time required being 
mainly dependent upon the weather. There is a pre- 
liminary process, by which, it is claimed, much time is 
saved in the subsequent bleaching; this consists in pass- 
ing meltedtwax and steam through long pipes so as to ex- 
pose the wax as much as possible to the action of the 
steam; thenee into a pan heated by a steam bath, where 
it is stirred thoroughly with water and then allowed to 
settle. The whole operation is repeated a second and 
third time, and the wax is then in condition to be more 
readily bleached. 

(6585) C. P. asks for a formula for gran- 
ulated cold cream. A. Oil of almonds, H pt; sperma- 
ceti (pure), 3 oz.; white wax (pure), 2H o^-! melt by a 
gentle heat and add of otto of roses, 12 drops. Pourthe 
liquid into a marbi.: or Wedgewood waremortar con- 
taining about IVi pt. of luke warm water, aud agitate 
the whole briskly with the pesUe until the oleaginous 
portion Is well divided. Then throw the whole sud- 
denly into a broad vessel containing 1 or 2 gal. of cold 
water. Next, throw the "granulated cream" on a 
piece of muslin extended as a filter and shake and drain 
as much of the water out of it as possible. Lastly, put 
it into china or eartheraware pota It is used as ordi- 
nary cold cream. 

(6586) H. N. M. asks for a formula for 
fireproof ink and paper. A. The pulp for the paper is 
composed of vegetable fiber. 1 part ; asbestoa, 2 parta ; 
borax, A part ; alum, I part The ink can be used in 
either writing or painting, and Is made according to the 
following recipe ; Graphite finely ground, 23 drm.; 
copal or otherresinons gums, 12 gm.; sulphate of iron, 
2 drm.; tincture of nntgalls, 2 drm.; sulphate of indigo, 
Bdrm. These substances are thoroughly mixed and 
boiled in water. 
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TO nrVENTORS. 

Ad experience of nearlyflf ty years, and the preparation 
of more tban one Hundred thousand applicattons for pa- 
tents at borne and abroad, enable ua to understand the 
laws and practice on both continents, and to poBsesB un- 
equaled faculties for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on uppllcation, and persons 
contemplating the securing of patents.eltber at home or 
abroad, are invited to write to this office for prices, 
which are low. In accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., ofltce SCIKNTIFIC Amsbican, 361 Broad- 
way, New York. 
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For ivtalcli Iietlers Patent of tbe 
United State* ivere CSranted 



July 16. 1895, 



AND BACH BEARING THAT DA'I-E. 



[See note at end of list about copies of these patents.] 



Advertisements, apparatos torautomatlcall; dis- 
playing. C.K. Slarr 542,908 

AdTerilBing apparatus, aerostatic, M. BnrKess — 5(8.V92 

AdTBrtialng device. jTt . Craw M2,KS 

Air brake system, O. F. Steedmaa ^,918 

Alarm. See l^re alarm. 

Animal trap, C. Flieaner 642,730 

Animal trap, H. G. Elenze 542,963 

Annealing furnace, W. J. Veroer M2,698 

Annunciator, J. W. Olson M2,S33 

Annunciator, electric. W. J. Clarke 642,926 

Annunciator, electric, H. C. Tbomsoo M2,6t>4 

Ash and 900t pan. H. Colman 642,797 

Ai. J. W. Carver 5«2.973 

Axle point, vehicle. W.G.Pord 542,883 

Bakinnpan.C A.Hudson 612.707 

Barrel wasber, J. Winterbottaam 542,669 

Batb. See Sbower bath. 

Battery elements, izalvanlc, F. A. & N. Von All- 

monda 542,9o.S 

BearlnB, roller, H. A. Berger 542,669 

Beating-out maclilDe, Furstar & WInkley 542.968 

Bed lounge and crib, combined, D. Froebllcb 542.759 

Bicycle. F. M. 4 J. E Goodbue 5*'iS? 

BIcyclestand, N. B. La Fevre 542,964 

Bicycle tack catcher, J. A. Wright 642,672 

Bituminous compounds, apparatas for treating, 

B.F. Badgle; 642,701 

Blasttng powder, F.G. A. Broberg 542.723 

Slicd stop, H. MoMabon 542,965 

Blower lOr furnaces, eteam and air, W. J. 

Tbooias 542,864 

Bobbln.-G. Pendleton, Jr 642,835 

Boiler. See 8team boiler. 

Bolier, E. Qnrney 642,799 

Book bolder, note, R. B. Terrlll 542,784 

Boreholes and shafts in water-logged ground, 

sinking, F. Honigmann 542,765 

Bottle, non-flllable, W. J.Oardner. 642.760 

Bottle, non-flllable.Stetn JcFoSter 542,691 

Bottle stopper, M. Scfaott 542,687 

Bottles, device for preventing fraadalent resil- 
ing of. C. Clark 542344 

Bottling apparatus, C. Oueret 542,639 

Box. ^ee ijiepiay box. Miter box. 

Box, CT H. Truax 542,903 

Boxes, machine for manufacture of cigar or 

«tfaer. U^Jnnoset at 542,768 

Brace. See Fence post brace. 
Brake. See V« bide brake. 

Brick pressing machinery, T. C. Fawcett 642,729 

Hrldge cable, O.Iilndentbal 642.829 

Broom, T.H. Palmer 642,861 

Brush heads, machine for taming and boring, 

Linn tL Lytle ". 542.681 

Burglar alarm circuit closer, A. A. Vanderpool..- 642,697 

Buttoner, shoe, D. H. Molr 542,711 

Cablnet.W. A. Spear 542,901 

calipers. micrometer, J. Bystrom 542.676 

camera swing back adjnater, H. J. Hall 542.887 

Cap. E. Goldstein 542;636 

Car bolster. J. C. Wands 642.909 



Elevator valve operating device, J. H. Clark 542,628 

Bmulsor and separator, combined centrifugal, M. 

Bkenberg 642,756 

Engine. See Gas engine. Rotary engine. Steam 
engine. 

Engine or compressor frame, B. W.Grlst ...^. 542,960 

Engines, cylinder bead for gas or gasoline, F. M. 

Tndernood 542.743 

Engraving machine, W. Taylor M2,ag 

Evaporating apparatus, D.F. Ferro Oardozo 5^2,^ 

Evaporator, J. v an Ruymbeke iti.WI 

BxpTosive, bIBb, F. Q, A. Broberg W-1?* 

Faucet, N. 3. Gary «2.™ 

Faucet, W.Corlett MJtT^ 

Feedwater beater. Hill & McCormIck 542.890 

Feeding apparatus, C. M. Barber btiW 

Fence buTdlng tool. 8. W. Herat i^t'^ 

Fence post. W. P. Hitchcock Mi.sra 

Fence post. L. B. Mesnarrt «*>M 

Fence post brace. W. Van Wert 542,908 

Fence, wiie.F.T. Right 542,966 

Filter, C. Ashurst 642,914 

Filter and cut-nfT for rain water. C. J. Eleesples.. 543.934 

FIrealarm, J. R. McCoy 642,775 

Fire alarm device, J. F. Snapp 642.783 

Fire box construction for burning hydrocarbon 

oils. J. 9. Zerbe 542,673 

Fire escape, V. Hembacher 642,641 

Fire extinguisher, prairie, J. Dawson 542,754 

Fisbing line attachment, E. R. Bardsley 542,917 

Flaniie wrench, W. n. Brock 542.922 

Flax working mecbanism, C. E. & G. N. Lyman, 

Jr ! 542.770 

Fodder loader, S. Stout 642,814 

Forge, blacksmitn's. E. Hltzlberger 542,6M 

Furnace. See Annealing furnace. Roasting fur- 
naces. 
Furnace smoke and gas consumer. Keys & Pagen- 

bart 642.933 

Furniture. R. H. Thielemann 542,661 

Furolture, adjustable support for school. J. 

Peard 542.662 

Furniture standard. J. J. Feely .542,954, 542,955 

Fuse bolder. L.C.Orrell 542,713 

Gage. See Pressure gage. 

Garment supporter. W. H. Barnum 542,624 

Garment supporter, A. E. Harris 542.851 

G as apparatus, coin-freed, L . Haas 542,762 

Gaaenglne, J. Bryan 542,972 

Gas lighter, electric, H. G. Grier 642,969 

Gas, process nf and apparatus for producing, B. 

J. Jerzmanowskl 542,855 

Gas systems, automatic cut-off for. Cook & Crans- 

ton 542,K0 

Gases wlcb liquids, centrifugal machine for mix- 
ing, M. Bkenberg - 542.755 

Gate, W.Jones 542,647 

gate hanger, A. Munger 542,937 
ear. compound driving, T.H. Savery 642.897 

Gearing, A. A. Fisher 5iS'882 

Governor, electric, W. W. Handy 512,640 

Governor, steam engine, C.Christeasen 542.702 

Gralnbinder. S.C. ThompaoD 542,742 

Grubber, G. W. Cameron 642,848 

Harrow. J. W. Farls 642,880 

Harrow, sulky. M. I^ Rogers. 642.943 

Harvester. seU- binding. M. A. Keller 542,737 

Heat into work, method uf and apparatna for 

converting, (L. Diesel 642,846 

Beat regulating apparatus, W. S. Johnson 642,733 

Heater. See Eeedwater beater. 

Heel.N. Becker 542.790 

Hobby horse, J. A. Crandall 542,871 

Hobby borae. A. F. C. Oarben 542.850 

Hogringer, W.8. Taylor 542,713 

Hopper and means tor moving and elevating 

same. J. W. Stone 542.693 

Horse blauicet, J. Hand 642.931 

I Horse blanket. W. B. Riley 542,967 

Horseshoe nail blanks, machine for making, E. 

Perkins 542,739 

Hot air register or ventilator, E. Sbenton 642,716 



Rotary engine, D. Berry .642,920 

Rubber boot, 8. J. Harris ....'. 542.961 

Ruling machine attachment, E. H. Alger 642,747 

Saddle, harness. J. D. Fletcher 542,D29 

Saddle.i-idlng, J. D. Padgitt 642,$«0 

Safe, provision, J. L. Euecbler U2,$(6 

Sash ventilator, window, W. Schamweber 5423^7 

Saw, a H. Douglas 542,630 

Saw clamp, A. T. BInkerd 512319 

Saw, crosscut, J. W.Johnson 542,856 

Saw guide, A. M. PIneo ; 642.656 

Scaffold, window, D. W. MUler 642,895 

Scale, price computing, H. B. Swift. 

642,816. 542,969, 542,970 

Scraper, street, W.H.Wyman 642,867 

Set lines nap, G. B. Palmer 542,803 

Sewing machine guiding attacbment, F. 

Koschtlal 542358 

Shades to rollers, means for attaching window, 

T. A. Fontaine 542,703 

Shipboard, mechanism for dosing b ulkhead doors 

on,A. w. Montgomery-Moore 512,935 

Sbower bath, portable, W. H. sbackleford 542,688 

Sifting apparatus, O. Fuchs 542384 

Sign, advertising illuminated, M. Burgess 542,793 

Signal. See Railway signal. 

Signal apparatus, electrlc,T. B. Keeler 542.769 

Signaling apparatus, L. S. Crandall 542.928 

Signaling between trains, electrical system for, 

A. Basanta y Baque 542,916 

Singletree coupling, W. J. EauSman 542.892 

Slack, adjuster, B. Chaquette 512.627 

Spinning frame separator, A.Mason 642,649 

Spinning sDlndie. H. D.Klots 542,857 

Spraying machine. G. A. Myers 542,712 

Spring operated motor or apparatus, E. G. H. 

Stein 542,839 

Stall floor, C. B Emery 512.632 

Steam boiler. W. H. Berry 542.674 

Steam engine^ R. W.Guilford 542,930 

Steaming velvets, etc.. apparatus for, J. H. Un- 
man". 512,904 

Stocking supporter. J. H. PllUngton 512.805 

Stopper. See Bottle stopper. 

Stove, gas, Ii. Strimban 512,717 

Street sweeper, S. F. ueagan 642,806 

Switch. See Electric switch. Make-and-break 

switch. Polarized compound switch. 
Switch-actuating apparatus, Janvrin & Conlon... 642,980 

Tag, marking, M. Higglns 642,705 

Tank. See Watering tank. 

Tanning process and apparatus, H. A. Leverett.. 542,680 

Tawing, O.P. Amend 642,971 

Telephone, coin-controlled, Hopkins &Elsom 542,679 

Telephone relay apparatus, W. L. Ricbards 542.657 

Telephone relay or repeater, (..H, Arnold 542,618 

Telepbonlc relay or repealing system, C. H. 

Arnold 642,913 

Telephonic repeating circuit and apparatus, C 

H. Arnold '^77 542,619 

Telephone repeating drcolt and appliances, W. 

L. Ricbards 512.658 

Thill coupling, W. H. Byrne 512,923 

Thill coupling, W. Pearce 642.652 

Thill coupling, A. H. Worrest 642.671 

Tie plate. B. wolbanpter 542,787 

Tire, bicycle, J, Nase 642.683 

Tire, pneumatic, J. Buckner 642,842 

Tire, pneumatic, R. P. Scott 542.811 

Tire, velilcle, A. T. Brown 642,762 

Tooth cleaning implement, H. Simons 542.183 

Torpedo ejecung or launching apparatus, 8, 

Draewlecki rT. 642,876 

Towing machine. F. Metcalf 542,710 

Toy, mechanical, W. S. Cooper 642,727 

I'oy, optical, H. V. Placet 642304 

Trap. See Animal trap. Plumber's trap. 

Trellis, bop, BrooKhton& Briggs 642321 

Umbrella or cane receiving cabinet, Jordan & 

Huffman 642,736 

Cnderwalst, G. W. Hoyt 642,891 

Valve, T. LInke 542,709 



IDCdpertisemen t& . 



ORDINARY RATES. 



Inalile Page, each Insertion < 
lliicii Ptige. encii insertion - 



75 ceiiln n line 
- - SI. (Ml II line 



J^ For tome elataes of ASmertUements, 



^_ _- -. _. Special and 

if^er rates art required* 

llie above are charges per agate line — about eight 
words per line. This notice shows tbe width of tbe line, 
and Is set in agate type, l^ngravlnga may head adver> 
tlsemeuLS at the same rate per agate line, by measure- 
■uent, as the letter press. Adverti8emenT,B must be 
received at Publication Office as early as Thursday 
morning to appear in the fnlinwlne week's Issue. 




OODoiPlETilLWOIlllERS 



witliout steam power can save 
time and money by using our 



S£NO FOM CATALOGUES— 
A — "Wood-working Machinery. 
£— Lathes, etc. 

SKSZCA TALLS MF&. COHPABT. 

695 water St, Seneca Falls, N. Y. 



I ATIICQ Shapers, Planers, Drills, Machine Shop 
LH i ncoi Outnt8,FootLathes,ToolsandSupplles. 
Catalogue Free. SHBA8TIAN LATHE CO., 

120 CULVEUT St.. CINCIM14TI, O. 



BARNES Foot-Power 



t 



MACHINERY. 




FOR WOOD AND METAL WORK. 



THE BEST FOOT FOWKH MACHIHCa iM THE WORLO. 

w. F. k 1011 una co., im nn sr,, inotii, ill 



BUY 
TELEPHONES 

Tlinr iii'P cnofl— not ** cheap ihiiiSA.*' Tbe dlfier- 
ence in cost \s Itttle. We guarantee our apparatus and 
euarantee our cuacomers against Iobb by patent Bults. 
Our guarantee and instruiDsnts ore ISO'IMI (JOOIf. 
WESTERN TBLBPHONB CONSTRUCTFON CO., 
440 Monadnock Block, CHICAGO. 
Largest Jtfanit/acturers of TeUphone9 in th» United States 



QATE^Breakebs 



Index, F. L. Parker 542,684 Valves, contcolling device for tank supply, A. B. 



Inkstand, G. A. Bobrick 542,750 

Inseam trim mlng and beating out welts, machine 

for, A. C.Spencer 642.813 

Insulating shield for metallic poles, W. J. Braley. 542.675 
Jack. See Pumping jack. Ballway lifting Jack. 

Jar cover, G.B.Quigley 542.807 

Joint. See Rail Joint. 
iCnlfe. See Draw knife. 

Knitting machine, straight. Pepperft Davis 642,653 

Lamp, electric arc, Thom son &Hartban 642.662 

Tjamp, reg enerative b ydroiMvbon, J. Schiil ke 642,899 

Lamps, air distributer for, H. E. ShafTer 542.781 

Latch, gate, o. A. Burton 542.763 

Leather splitting machines, grinding adJuatmeDt 

for belt knite, J. Robertson 642,710 

Letter or numeral fnr shop fronts, offices, signs, 

etc^A. Standring 542,947 

Lock. J.J. Ridgway 542,777 

Logrolling device. J. Vandervortetal 642,817 

Looms, stopping mechatiism for pile wire, G. 

Poole...... v. ..512,806 

Lubricator. See Railway track lubricator. 

Lubricator, W. J. Ferguson 542,967 

Lubricator, C. Herold 542,826 



Car coupling, J. Rawles 542,685 I Lubricator, W. J. Ruff. 542,946 



Car Coupling, A. Root 642,779 

CarcoupUng,J. B. Bowell 642,944 

Car fender, R. Bateson 642,749 

Carfender.J. Brautigam 5423*1 

Car fender. W. E. Moulton 542.774 

Car fender, G. B.RIgglns 642.778 

Car fender, M. Weiss 642,720 

Car fender, street, W. Barker 542,918 

Car Journal boxes, dust guard for. Harris & 

Ptelps _ 542,852 

Car lire Kuard, street, M. Rile? 642,836 

Car life-saving net, L. Dulllgan 642.B77 

Colore, D. C. Mulvlhlll 542.831 

Car, pa8senger,C. Zimmerman 642,746 

Car sand box, B. McPherson 642J32 

Car. street railway, L. T. Pyott 542,776 

Car track sweeping attachment, street, W. H. 

Penny ". 642,917 

Cars, automatic attacbment lOr switcblng, J. 

Phelps 642.656 

Oars, etc., supporting strap for. M. L. Senderllng. 642,638 

Carbon. Mectric lamp, H. l<'.Cablran 542,625 

Cardboard boxes, apparatus for manufafitureof, 

Saltzkom k Nicolal 642,660 

Case. See Display case. 

Cash and package carrier apparatas. Weaver & 

Barr 542,950 

Ceiling, R.W.Owen M2,«l 

Cellulose, producing. C, Eelluer iXi^sa 

Chain, drive. W. N .^fflilteley UlSfS 

Chain, aprocket, G. T. Etlbys. 5(2,(186 

Chain wheel, drive. J. Moore 54^936 

Chair. See Rocking <^alr. 

Cbalr.J. J. Feelv 542.956 

Cbl mney cap, w. E.Esperson 542.757 

Chum, rocking, J. F. Richardson „.. 542.659 

Cigarette machine, F. J. D. Chappell 542,974 

Clamp. See tiaw clamp. 

Clamp.J.F. Hunt 641767 

Clock case. R. Scblege'jnllcta 542,^ 

Clock escapementcrutcta. W.B.Porter 542,S6il 

Closet. P. Q. Kmery. 542(633 

aotbes holder. O.B.N. Dow 612.«n 

Chcklock, stop, C Heyman 542,642, 642,643 

Coffee or teapot or um, C.Halstead 642,731 

Coin holder, M. Strack 542,815 

Coin receptacle and register, A.W. Coffin 542,166 

Collar, horse, J. Corrigan 542,927 

Concrete mixing machine, S. Wblnery 512.700 

Conduit for sewers, etc, W. Walter . 542J65 

CoPFbolder, A. B. Reid &42JN 

Corn cutter and shocker, B. J. Detrlck 542,874 

Cotton picking machine. A. Campbell 5£S,T94 

Coupling. See Car coupling, 8ii[igletree coop- 
ling. Thill coupling. 

Crank, W. B. Gard 542,885 

Crate, wood hailing, W. A. Dickson 642845 

Crocheting or overedge sewing machines, work- 
feed ngmecbanlsm for, J. H. Merrow 542330 

Cuff holder, L. M. BIythe 542.620 

Cuff bolder. E. E. Heaps 542,763 

Culvert, B. P. Saunders -.642,978 

Cutter. See Corn cutter. 

Cutting macb Ine. Schleicher &Heimerdinger 642.893 

Desk and seat, school, 8. W. Peregrme 542,654 

Diati drainer, C. N. Johnson 542.734 

nish drainer, B. Wood 542,912 

Display box. B. T. Williams 642,786 

Display case, W.L. Dempsey 642,629 

Displaying card, ring, F.S. Boyden 542.751 

Doorcneckand closer, B. I. Blount .642,791, 642340 

Draw knlf e,J. G. Young 542.721 

Dredging, etc. bucket or grip for, C. Upton 542,905 

Uiilling machine. Stover &Hoefer 542,694,542.695 

(billing machine, countersink, L. Churchill 642,925 

Drum and furnace, stovepipe. J. H. MIngus 542.660 

Dust collector cleaning attachment, A. Dobson... 542,876 
Electric circuit regulator, alternating, Stelnmetz 

& Armstrong. 642,968 

Electric meterTH. A. Rowland 542.915 

Electric swiicb,G.T.E7aiBon 542,648 

Electrical distrlbntlon system, G. W. Von 

Siemens 642.979 

Electricity from car wheel axles, meansf oreene- 

rating. M. Moskowltz 542,771 

Elevating machine, C. B!. i{lmbsU 542,976 

Elevator. See \^ ater elevator. 

Elevator, C. R. Whittler 642,665 

Blevator safety attachment, U C. Alooni G4a;i22 



Mail and parcel pipe express, A. D. ^oore 542.683 

Make-and-break switch. M. Moskowltz 542,772 

Matches, apparatus for and process of making 

colored. O.H. Palmer 642396 

Matrices for stereotyping, manufacture of flongs 

forproducing, G.Eastwood 542,847 

Measuring Instrument, electric, B. Thomson 542.663 

Mechanical movement, W. S. Johnson ^.706 

Merry-go-round, R. Steel 542,690 

Metals faom foreign substances, separating, 

Whitacre& Wolfe 542,911 

Meter. See Electric meter. 

Microphone. H. Carbonelle 642.822 

Mine, submarine, W. M. Busklsson 642,732 

Mirror attachment for dressers, etc., T. W. 

Noxon 542,660 

Miter box, S. l.«van 542,738 

Mlttenandknlttkig same, J. C. Farnam 542,823 

Molstenerandpauer welgbt, H. R. Harris 542,888 

Motor. See Spntig operated motor. 

Motors, regulation of continuous curreut, M. J. 

Wightman 542,6W 

Mower attachment, lawn Thiel & Ebrbardt 542.696 

Musical Instrument. H. Almcrantz 542,788 

Musical instrument string. B. Wahner 542.719 

Nozzle, reversible spray, Hannlgan & McEenna.. 542,825 

Nut lock, J. Bvlnof 642379 

Nuts, locking, J. Evinof 542,878 

Oil cup, T.James 542,854 

Oils or fats, purifying, G. A. Freyss 542,758 

Pan. See Ash and soot pan. leaking pan. 
Papercutting machines, cutting stick for, W. B. 

Bbsffleld 642.689 

Paper rolls, protective gnord, C. L. Duval 642,721 

Peas, cleaning green. Scott & Chlsbolm 542,810 

Perspiration, etc.. means for Promoting, J. L. R. 

Weiss...: 642,951 

Petroleum, rednlng. H. Frasch £42.849 

Pbotographlcsbutter, L. J. R.Holst 642,764 

Pictures, producing colored gelatine, F. Tbur- 

iuger 642.786 

Pinch bar, J. H. Fellenbaum 642,634 

Plant holder. W. A. Pelton 642.942 

Planter, seed. Berry & Medlln 642,921 

Plow.J.B. Miles 642,894 

Plow point. R. Jones 642.981 

Plow, subsoil, J. W. Hedges 542.889 

Plumber's trap. N. Barry, Jr 542.868 

Pneumatic dispatch device, S . W . Barr 642.919 

Polarized compound switch, M.Moskowlta 512,773 

Pos t. See Fence post. 
Powder. See Blasting powder. 

Powder, making smokeless,.!. S. Skogliud 642312 

Pressure gage, W. Durr 542,631 

Pressure regulator, fluid, F, M.Gamache 542,635 

Pnmp, O.P.Olson 542,939 

Pnmp, Interchangeable, L. A. Hultz 642,766 

Pumping apparatus, lil well, Jones & Hammond. 642.616 

Pumpli«]ack, E. R. Curtin 642,873 

Pyroxylin, mannfacture of soil d or massive com- 
pounds of. J.H. Stevens 642.692 

Rack,Jordan& Huffman 542.735 

RaiHolnt.G. A. Weber 542,866 

Rail 3olnt.O.F. Wickham 54%66li 

Railway, cable. Wood & Miller fi&Sta 

Railway lifting jack. J. A. Holm an 5ti.645 

Railnar running gear, electric, B. J. Arnold 542.61? 

Railway signal. F. B . Wetberbee 5i£i39 

Railway signal, automatic. A. J. Griffin..... 5i2,6.1S 

Railway trac I lubricator, A. T. Irwin 542,823 

Railways, electric block signal for, a. C. Gordon.. 542.761 
Receptacle for shipping manufactured bake 

goods,J.R. Barry 642,789 

Recorder. See Water gage time recorder. 

Refrigerator, J. Banderob 642.915 

Refrigerator, L.O. Read 642,714 

Register. See Hot air register, vote ragister. 
Revolver cylinders, limiting stop for, D. B. Wes- 
son 7. 642,745 

Revolvers, rebound and cocking mecbanism for, 

D. B. Wesson 642.744 

Ribbon bolder, B. F. Orewller 642,834 

Rivets, making two-pronged. E. Eempsball 542300 

Road roller, G. E. Townsend 542.949 

Roasting furnace. J. Roger 542.715 

Rocking chair, spring, R. Parker 642,941 

Roller. See RoadruUer. 

Boiling seamless metallic tabes, art of and 

Duclilnefor, M.&B.llaniiesiiianD M23DI 



Smith 542.9(10 

Vehicle brake, automatic, A. C. Smith 642,741 

Vehicle springs, bracket for attaching, W. J. 

Sauffman 542,893 

Ventilator. See Sash ventilator. 

Vote register, T.G. Ferguson 642381 

Washer. See Barrel washer. 

Water closet fltting, J. Barrett 642,818 

Water closet pad, K. Hoefelmayr . 642,706 

Water elevator, pneumatic. J. E. Bacon.... 543,620, 542,631 

Water gage time recorder. Wells & Hubbard 542,910 

Water raising apparatus. J. E. Bacon 542,623 

Waterlngtank. stock, i. J. Hartford 542.704 

Well drilling machine, J. Button 642,725 

Wheel. See Chain wheel. 

Wheel, F.J. Freese 542,618 

Wblst, tray board for duplicate, F.Ames 542,748 

Window. J. A. Cleveland 642.726 

Window cleaner. Drban & Kadlowec 642.906 

Window seat, attachable, E. J.Eeirsted 542,648 

Wire tightener, E. L. & J. S. WlUlams 542,668 

Wiring fixture, bouse, C. F. Case 642,^ 

Woodwork, rotar y cutter for, G. D. Gillette 642336 

Wrench. SeeFlange wrench. 

Wrench, H. McBlroy 618338 



DESIGI7S. 

Bicycle casetray.M. Garlic 24,4% 

Bottle, J. H. Gault 24,468 

Box,T. B. WIedershelm, Jr. 24,470 

Cabinet, T. J. Shepherd 24,475 

Carpet, A. M. Rose 34,492,24,493 

Casket hand lei J. T. Morgan 24,484 

Celling plate, metallic, E. A. Langenbach 24.487 

Culinary vessels, follower for, M. Eiatky 24,481 

Display stand, J. W. Turner 24,476 

Rlectrtc light shade. E. D. McFaddln 24.473 

Grate frame. Are, C. H. Potter 24,478 

Hac supporter, J. R. Hirsh 24.46S 

Hubcap, vehicle, A.C. Farnsworth 24,489 

Enlf e and fork polisher, H. s. Bosen stock 34.468 

Lamp chimney,W. Buttler .24,40,24,473 

Meat chopper, W. C. Maynard 24,483 

Moulding, B. A. Lagenbach 24.485 

Nailnr slug, J.C. Daggett 24.483 

Picture frame, C. h7& F.L.Bmirl 24,474 

Scale beam, P. F. Hazen 24.480 

Scale standard or base, E.F.Jones 24.479 

Sb elf supoortli« bracket, J. MacphatI 24.490 

Si ding plate, metallic, E. A. Langenbach 24,486 

Spoon, A. PIrtle 24.467 

Sto ve, cooking. King A Kennedy 24,477 

Tlie,rooang, j.M.McCabe. > " '" 



TRADE MARES. 

Beer, lager. Firm of G. Pschorr 26,831 

Bicycles and attacbment s, S. F. Myers ftCompany 36336 
Cement, Portland, Sodete Anonyme Qoldu Tra- 

temelle J6332, 26,633 

Champagnes, Veuve Laurent & Cie 26319 

Codflsb.ptepared. W. H. Lord 26,827 

Coffee, Bmltli Brothers jc Company 26323 

Crackers, cakes, and bread. United States Baking 

Company 

Flour, wheat, Pillsbury-Wasbbain Flour Mills 

Company 26,826 

Glass and glassware, window, T. Wightman 26334 

Hose.woven fabric, B. L. Stows 26.812 

Matches, Diamond Match Company 36,828 

Mineral waters. Veronica Mineral Water Com- 
pany 26.822 

Pigment, wUte, Wlnsor & Newton 26.831 

Remedy for catarrh and other nasal, head, and 

throat anectlnnsj). B. Evans 26.R14 

Remedy, headache, B.L. Brown 26,813 

Sauces or relishes for use with food. Brand & 

Company 36,824 

Sheep wash, L. Emig 36,830 

Soap, laundry. F.B. Coulter 36,829 

Stoves and ranges, Stamford Foundry Company.. , 
Stoves ranges, and heaters, Soutbard, Robertson 

& Com pany a>,Kr' 

Tobacco, cigars,andclgarettes, J. Oussanl 26.818 

Tobacco, smoking, Tbreefoot Brotliers & Com- 
pany 36,817 

Tobacco, smoking and cbewing, J, J. HIckok & 

Compaay 26316, 36.816 

Trousers, ShauerBrothers& Company 26.8e9 

Watch movements, Hampden Watch Company.. „ 26,835 

Waterproof fabrics. H^toQ Brothers 26,811 

Whl sky. Reeves, Poole & Cotnpany 36,820 

Wool goods In the piece, D. C. Apperly, Carson & 
Company 26310 



f-VtVfR THAflAh 



■^'■■^.f GATES IRON WORKS :i" i" 

I. 150 EL5T0NAVE CHICAGO. 



ARGON, THE NEW CONSTITUENT 

of the At mo spti ere.— A very full abstract of tt pap«r by 
Lord RayleiffOMnd Prof. William Ramsay, read before 
tbe RoyiLl Society. Reasons for suspecting a bltherto 
undiscovered constituent In Lb e air. Pronfof tbe pres- 
ence of araoD in the iilr bj* atninlysis- Separation of 
arson on a large scale. Density, 8p«cirnni Hnd behuTior 
ofargon. I.*lquef action and BolidltlCHtlnn of iirKon. Con- 
tained In Scisntific Aheuican StrppLBMBNT, Nos. 
1000, 1001 and 1002. Price 10 cents eacb. lb be 
bHd at tbls offlcejand from all newsdealers. 



HAVE YOU SEEN 

The New Green River Al 

Drilling IMacliineP 

Everything done— dil lltag and revers- 
ing— with one hand without taking It 
from crank. Price - - 813.00 

^F~ StfnA for Oatalc^ue, 

WILEY &. KUSSEL,L ItlFG. CO. 

Greenlield, Masa., 11. S. A. 

NOW READY I 



Seventeenth Edition of 

Experimental Science 




A printefl copy of the specification and drawinf; (^ 
anypatentln tbeforeeolng; list.or any patent In print 
Issued sin CO lB63,willDe fumlsbed from tbls office for 
25 cents. In ordering please state tbe name and number 
of tbe patent desired, and remit to Mozm & Co., 361 
Broadway. New York. 

Cniinilian paientB may now be obtained by tbe In- 
ventors for anv of tbe Inventions named in tbe fore- 
foinft list, provided tbey are simple, at a cost of 940 eacb. 
f complicated tbe cost will be a little more. For full 
inetructtonB addreea Mann ft Co.* 361 Broadway. New 
York. Otberforel«DPftteikUiDaTttUob«oMaliieo. 
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KBVmBD AND ENLARGED. 
Pages and 110 S^iiperb Cuts afUleil. 



Just tbe tbliiA for a boHday preaent for any man. 
woiuar^Htndent.t^&cberToranTODe Interested In science. 

In the nftw matter contained in t^]e last ^ditlom wjll be 
found the Scientific Ubc of tbe Pbono^rraph. tb« curious 
optli<;a} l]lu.Hln>n known ojj tbe Anortbofecope, together 
wltti ottier nei? and int^restinpr Optical Illualoiu^. the 
Optical Projection of Opaque ObjetLs. new expf^rimencii 
In Projecl:lCTi, Irtdeacent Giaas, aome points hi Pboto- 

fraphy* including Hand CameTRs, Cane Canjeras, etc-: 
visteiuB of Electrical UiRtrtbutiiin, Elttctrical Ore Flnd- 
ef, RlectTicjiJ Rutiker, Electric Clilme:], How to Color 
Lantern ^lidfis^ Study of the Stars^ and a ^reat deal of 
otber new matter wbigb wlU prove of interest to sclen- 
ttdc read erg. 

t<4Upa^e&» 782 fine cuta, flubBtantlally and beautifully 
hounds E^ce In oloth, by maU. #4 . Half morocco, ii5* 

MUNN &. CO., Publishers. 
Office of the SCIENTIFIC AMERICAN, 

3«l BII.ua n WAV. NEW VUKK. 



UVDUnTIQU My original metbod 12. 100 pp. pam- 
ll I rllU I lOlfl pbletlOc One on Personal Magnet- 
Im lOb Qr.Andenon, S A 7, Masonic Temple. Cblcago. 



1 1895 SCIENTIFIC AMERICAN, INC. 



July 27, 1895. J 



^(itniitu ^mtxitm. 
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HMnded by Matheiw Carey, 1186. 
HENRY CAREY BAIRD & 



CO. 



INDCSTRI AL PUBLISHERS, BOOKSELLERS & lUPORTEBS 

810 Walnut !it.. Philadelphia, Pa., U. S. A. 

^T' Our New aud Revised Cacalogue of PtxJtIcal and 
Scientific BookE. 90 pages. Bto, ana our otber Cataloeues 
and Circulars, the wbole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one In any part of the world wbo will fuinisb bis 
address. 



The Scientific American 

Reference Book. 



A moat uaef ul little bound book of 150 pages, com- 
prlslDg, probably, the most extensive variety of stand- 
ard, practl K condensed Information ever furnished 
to the public for so small a price, only 25 cents. 

Among Ita contents are: The Last Census of the 
United States (1B90). by States, Territories, and Coun- 
ties: Table of Cities having over 8,000 Inhabitants; 
Map of the United States— miniature outline; The 
Patent Laws full text) t The Trade Mark Law (full 
text) r The Copyright Law (full text) ; The Principal 
Mechanical Movements— Illustrated by 150 small dla- 
KToms— of value to Inventors and deslKners of mechan- 
ism: Medallion Portraits of Distinguished Amerl n 
Inventors; Valuable Tables relating to Steam, Eleo 
irlclty. Heat, Metals, Weights, and Mea&ures. 

iW Sent by mai to any address on rsceipt of price, 
25 cents. 

MUNN & CO., Publishers, 

361 Broadway, New York. 



NICKEL 

AND 

ELECTRO-PLATING 

AppaiaCiu iDd Iitnial. 

THE 

Hanson & VanWinkle Go. 

Newark, N. J. 

81 Liberty St., N. T. 

35&37 S. Canal St., 

Chicago. 




Great Opportunity 
For Collectors.' 

The famous collection of Minerals, Madrepores. Gold 
and Silver Ores, Precious Stones, and Bare Specimens 
ttom all parts of the world, collected by the late 

JOSEPH STRUTT. Esq., of Oerbj^, 
Is NOW for sale. This valuable and unique collection 
Is contained In a large cabinet. Cs.talc>Kiit:8enton appli- 
cation. Price leO guineas. Apply, M. J. PARBOTT, 
17 Victoria Place, Fairvlew. Cheltenham, England. 
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STAMPING D.E.S AND PRE.S5 WORK 
NOV^LTIELS INSHELELT METAL 
INVENTORS IDEAS PERFECTED. 

HtRO STAMPING Wt\S.l92 SCRANTON AVE CLLVELANDO, 



pIRE BRICK PURPOSES. 



' Send for TrUa and GaVilo^M. 



BROOKLYN FIRE BBICK. WOBKS. 
88 Van Dyke Street. BIIOOKL.YN, N. Y. 



Split Die &.Tap Holders '"'u^^l^Sg 

Screw 




Family 



Ina UankiNa Ice, etc., 1 D a f ew mlDutea, 910 and up. Filters, IL26 and up. . 
ICC IflaCnine toprepareoDe'BBelfBodawater,t4.S0andup. CDbrhion 



ira. (1. Seltxateuni 
26tb St.. N. T. 




VANDUZEN»3^"PUMP 

THE lUT II THt VHLI. 

Pumps Any Kind of Uquid. 

k-Vm^jt In Ord.r, n.T.r Cl4,J B.r 
frHl.t. ET*r7 P.mpOn&r&BiMd. 

— lO BIZISS. 

100 la 13000 O. lion i par Hsur. 

THE L W. VAKDUZEK CO., 

to: t* IDS £. Btwild St., CLKtiBKtl, 0. 



uijiij^cn— A competent Uanager for BoUcf Worka 
if fin I CU and MacbLne Sbop. MuBt beezperteaced 
aDdablfl to ffLVQestLmat«A If required. Addreaa 

F. ii.'m Libert; Rtrwt, Boom IS, Hew Vork City. 



Parson's Horological Institute. 

School for Hlatctoakers 

ENGRAVERS AND JEWELER. 

^F" Sends or Gatatogue and References* 

PARSON'S Horological Institute. 

30!j Bradley Avenue, PEORIA. ILL,. 




THE "ROUND BOX" 
TYPEWRITER RIBBONS 

FN. A M. CAKBON PAPERS. 
Give perfect satisfaction when 
others fail. Used hynearlyall United 
States Government Departments. 
Samples Free upon, application. 
MITTAG *fe VOLGER, 

Manufacturers forthe Trade, 
Gqf. FftTk A B.B. Aves., Fark Bldee, H. J. 



MEASUREMENT OF POWER.— BY G. 

D. Hiscnx. M.E. A description of several improved 
forms of absorption and transmitting dynamometers 
for the measurement ot the useful work of prime movers 
in mills und factories. With 17 illustrations. Contained 

in SaSNTIKlC AMERICAN SUPPLKHKNT, No. 993. 

Price 10 cents. To be had at this offlceand from all 
newsdealers. 




Durable— Easily Applied. 

This roo fine Is manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
posure to the weather as coal- 
tar rootinfis do. |V Send for 
free sample of roo/12 ve.<Br8 oW, 
•with circukvr andvnc^listto 
WAKREN CHEMICAL 

4& MFU. CO., 
85 FultoD Street* 

New York, U.S.A. 



MANIJFACTIIKERS of special tools or devices 
wishing them introduced with little expense, please 
address AGB5T. Box 834. Albany. N. T. 
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^''Dur aftBortDoeiits for 
eauh bolder. bo^diuA up 
t o and ImdndlCEUBties. 

l^r Send for JiiUy illu^ 

WBLL8 BROS, t CO., P. O. Boi B. 




Oreeoeeld, Ulssis 



Dl QUI DUinC foruseiDtbearts, EllUng iDsects 
Dl OULrnillC Id Oiain, KIUIdk Burrowing An- 
nr ItaDOnU imals, etc Manufactured by 
Or UAKbUN E. R. TAYLOR. Cleveland, Oblo 



^ Yaliiable Book 
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Messrs. Munn & Co., Solicitors 
of Patents, have bad nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an Invention probably Is 
ratan table by writing to Mpnn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them eent ftee. 

PATENTS 

taken tbrougta Mozm & Co. receive 
special notice In the Scientific Amer- 
ican. This splendid weekly papei> 
elegantly lllnstrated, has the laxvest 
circulation of any scientific work. 
98 a year. Specimen copies free. 
Address MuNN & CO., 
New York, 361 Broadway. 
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UnUCI TICQ Plile Norelty Co., 1*1., New Or- 

nUtCLIICOi leans. La., buy and sell Patented 
Novelties. Correspondence witb manufacturers and 
dealers solicited. 
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ARTESIAN WELLS— BY PROF. E. 
G. Smltb. A p.nar DO artesijvn wot is as a Aouro4 ol 
water BUpplT. Eflsentmi K«olaifiC]*l Qundiiiana of arte- 
sian wells. Some chemical feHtures or uTiqgiaQ ^ql^ 
supply. Contained in ScIK.fTiHC Aherica;,. Bpp, 
I'l.KMiKr. No. «43. PriPB W cents. To be bad aru.i, 
ulSce and trum all oewsclsiilera. 



12,500 »ecel|>l». 10S rase*. Vrice $5. 

Bound in Sheer. »«. Saf-Horoceo, •fi.SO. 
This splendid work contains a <?£S'"L5?Wl'g*'SSt« 
the most useful Receipts and Bepl^{&™ ',° Vd -r?! 
md Queries of correspondents as pubJIshed ta the j-ci- 
fn. i He "m e. icn.. durinethe past flfty yews; together 
with many valuable and Important additions 



«.pr Ttveive TlKiiKuiul selected Receipts are 
^l "cSll^cWd:: iearly evenrbmnch of ^^^^^^^ ar.s 



O^er T^velve 



bSingreprereSUdT It is by ^Mie""" comprehensive 
volSme of the kind ever plaoed before the public. 

The work may be renarded as the product of the stud- 
le?^M"prlSlo^l eiplrience of the ablest chemists and 
iSorkers^n all parti of the world ; the Information given 
being Sf. he MghSsi value, arranged and condensed In 
concise form convenient for ready use. 

Almost every Inquiry that can be thought of. renting 
to ™rmulffl usJd fii tfie various manufacturing Indus- 
tries, win here be found answered. 

Instructions for working many diUerent processes In 
the arts are given. . , . ^. 

Those wbo are engaged In any branch of Industry 
prSbabty wil? And to t!iif book much that Is of practical 
vakie in tbeir respective callings. 

Those who are in search of ln«ePe'">"'t,|','J?'°?!' "^ 

omninvment relating to the borne manufacture of sam- 

pSS?les,'wl1l aSfln It hundreds of most eiceUent 

Boggestlons. ^. send for Deacriptive Circular. 

MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 

361 BraadwaTi Hew Ymk. 



WELL DRILLS 

awarded Highest Medal at the World's Fair. 
All latest improvements. Catalogue free. 
F. C. AUSTIN MFG. CO., CHICAGO. ILL. 
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Study Electricity at Home 

by our correspondence method, with Free Appar.atUp» 
Terms low. Cat. free. Sctentlflc aiachlnist, Clevel'd, O. 



rARBGRUNDUM: 



IAMOWD_PbWDERSUBSTrfirrE.lN FLpURi 



ELECTRICITY AND PLANT GROW- 

itifi.— A paper by Prof. L. H. Bailey, of Cornell Univer- 
sity, describinK and KivinR the results of a series of ex- 
periments upon the effect of electrical illumination 
upon the growth of plants. Contained in Scibntifio 
AHRRICAN SUPPLKHBXT. Nofi. 990 and 991. Price 10 
cents each. To be bad at this office and from all news- 
dealers. 
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HELLO, CENTRAL! 

Do ^u use telephones? If bo. we can Rive 

?ou just what you want. Our specialty Is Blake 
'ransmitters. There Is a " best " In everything, 
and ours are tbe best. We supply coomlete 
telephones or all or any of the parts to co natruct 
a te^hone. Write for Illustrated catalogue. 
PBftENIX INTERIOR TELEPHONE CO., 

lai UbertT su New fork. 



Celerite New Photographic Paper 



No Collodion, no Gelatine, no Gold, no Hypo, matt'sur. 
face, simple, rapid, permanent. Send for circulars and 
print to Jas. H. Smith & Co., SSlWabash Ave.. ChicaeOk 




Little Olant 
Bench Miller 



COMPLETE SMALL SIZE NEW 
MILLING MACHINE. 

Full Capacity of Lai'ver MachineH 

Indispensable for students Inventors, 
model makers, etc. For cutting gears, 

Einlons, fluting taps and reamers and all 
itricate milling. 

Made speciaUy for smaU work. With or 
without tiffia midloost jmUeu coumteraha^, 

Price within tht reach &f ott* 

EV Write for full parttcultjn]. 
^RICHARDS MFG. CO., 
218 Fulton St., Brooklyn, N. Y. 



FUNDAMENTAL PRINCIPLES OF 

Business; Their Application in Practice.— A lecture de- 
livered in tbe Sibley College Course by T. Dunkin Paret. 
A ver; interestlnu presentaiion of tbe subject, full of 
pnictical suirKestions as to ttae condtttons Decessarv to 
obtmii business and professional succsss. Contained in 
Scientific American SOpplvmrnt. Nos. 998 and 
999. Price lU cents each. To be had at this office and 
from all newsdealers. 



ALGO 




VAPOR LAUNCH. 

ICxutine and belQ] oontiolled 
from bow. Latest Improved and 
only 12 to 1 mf^t^if ntjw ready foi 
tbe market' IB to 40 ft. launches 
2, 3,5 and 7 b. p. Nci licensed en- 
^neer or pilot reaulr^d. Sp^td 
and *afetjj/ iftiaranUid. No daiu 
ffercuM naphtha or uasoUne 'tued. 



Itl&rine Vapor Eagiae Co.. J«Me]r CllS, N. J* 



EXPLOSIVES AND THEIR MODERN 

Development.— By Prof. Vivian B. Lewes. Four lec> 
tures delivered before tbe London Society of Arts, on 
the explosive mixtires and compounds of modem times. 
Gunpowder and the recent Improvements lo its com- 
position, nuncottoG. nitroglycerine and nltroglycerloe 
preparations, smokeless powder&.explosivesfor blasting 
purposes. Containedio Scibntific Ahkrican Supple- 
MENT. Nob. 999, 1000, lOOli 1002, 1003 and 
1004. PricelOcentseach or 60 cents for tbe series. 
To be had at this otBue and from all newsdealers. 



GASOLINE 



ENGINES. 




IJ^ to 76 borae power. For Proponing Boats of all tlndi, 
Cneap<!At Kui^L AbMilute Safety, No LloenBed Bnelnuer, 

Slmpfe^ Cf]iiHtnict]uu, TIUDClredfi In iJucc^esaful Uae. 
t^" WriU for illx^tTdf^d catalocue- 

GKOBK UAH KM^JM! CO*, 
Merion Avenue &4&tbi Street, PBILADELPHT^, Pa. 



TO BUSINESS MEN 

The value of tbe Scibntific American as an adver- 
tising medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. Tt jK>es Into all tbe States and Territo- 
ries, and Is read In all the principal libraries and reading 
rooms of tbo world. A business man wants eomethlng 
more than to see bis advertisement In a printed news- 
paper. He wants circulation. This be has when he ad- 
vertises In the Scientific American. And do not let 
tbe advertising a^ent Influence you to substitute some 
other paper for tbe Scientific American when se- 
lectiUK a list of publications In which you decide it is for 
your Interest to advertise. This is frequently done for 
I tbe reason that the airenc gets a targer commission from 
ttab nupers having a small circulation than is allowed on 
tbe 8cni.,-T.,p,p American. 

I For rates t^-, ^^ ^j ^„^ colmnn of tb a page or ad- 
NN A: ^,y^^ FubllBliers. 



I U t R O for pajxlculans A d vice an d su iritcfttlOHft fr**. 
Correspondence and ftample orders solicited. 2&Z5^ 
in bUfllnesfl. GHidBm tt Suiu 9& Jobn at,, N ew Tork. 




?SuUSE6RINDST0NES? 

If so, we COD supply yon. All sizes 
iiiiiiiiiiril and iiDiiiiiiiiireil. always 
kept m stock. Remember, we make a 
speoialtyof selecting «t ones lor all spe. 
olal purposes. fM'Atkfor cataloiiue, 

Thf CLEVELAND f*TONE <0. 

8d Floor. Wilshire. Cleveland, 0. 



S cientific gook C atalogue 



RECENTLY PCBMSHED. 

Our New CataloKue containing over 100 pases, Includ- 
Ins works on more than flltv duferenl subjects. Will 
be mailed free to any address on application. 
niUNN iSp CO., Publishers SCIENTIFIC AHBBICAN, 

361 Broadway. New York. 



dresa IVLUP 



Sfcf 



Sri»adway, New York. 




ELECTRICITY 

Mechanics^ Steam Encrineering, Mephanual 
Drawing, Architecture. R. R. and Bn^ 
rlncineering. Plumbing, He ting. Mining, 
£nfl;Ush Brfmches. Send for free iroolar, 
■tatmg Mibject meh to study or your tndaw 
Correspondence Hchool of Industrial 
Sdencest SCRANTON* FA* 




ELECTROMOTOR. SIMPLE. HOW TO 
maae. ByG M. Hopkins.— Description of a small electro 
motor deviled and C(.>natruitei witu a view to assisting 
amateurs to make a motor wnich mirht be driven witn 
advantage by a current derived from a battery, and 
wbicii would taitve sutUcien:; power to operate a foot 
lathe or any macbme requiring not over one man power. 
With 11 figures Contained in bCiKNTiFiC Ambkican 
StTpi'Li AiKNT. No. <i4l. I'nce 10 cents. To be had at 
thlsudlceand from all newsdealers. 



Star * n^aps 




By Richard A. Proctor, F.R.A.S. 

A series of twelve elegantly printed Maps 'jf tbe 
Heavens, one for every month In the year. Specially 
prepared for use In North America. With descriptions 
accompanying each map, giving the names of the pnn- 
clpal stars and constellations, showing their relative 
positions at given hours and days of tbe month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

To which Is added a description of the method of 
preparing and using artiflclal luminous stars as an aid 
In flzlng In the mind tbe names and places of the 
various stars and constellations, by Alfred E. Beach. 

Altogether this Is one of the most popular, useful 
and valuable works of tbe kind ever published. 

One quarto volume, elegantly bound In cloth. Price 
$2.50» postpaid. 

JUajJNN dc CO., Publisliers, 

361 Broadway* New York. 




WE PAY POSTAGE ON CiRcnLARS (ic. matter) 

to a select list of manufacturers In V. S. G«t our rates 
for inclosing and addressing. Address Advertising De- 
partment, Standard Letter Head Go^ liithographers. 
Engravers, Printers, 63-65 Park Bow.N. Y, 



are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
qnarriesproduce a large variety of grits 
s uitab le for grinding any tool. 

^F" May we send tfim our Catalogue^ 
which will give you some information ? 
GRAFTON !«TONE COniPANY, 
No. 80 River Street, GEAFTON OHIO- 




ICE 



MA (CHINES. CorlisB Eiieriiies. Ili-i-wera* 
nnci llnttlei*.' Itlnchlnerr. THE VILTER 
Mfg. Co., tj99 Clinton Street. Milwaukee, Wis. 




DEAFNESS 



and HEAD NOISES rellB«ed by using 

Wilson's Common Sense Ear Drums. 

r ^i^w EKJlentlBc Inventlan, ifntlrelT dllTerent 

In ctjnatra^tlon fnim all cither deTlceo, As9lBt the deaf 
when oil otl^er deTicea fall, and where meJlcftlBklU baa 
^Iven no relief. Asl6. comfortable^ ana li^TlBible; fio 
wire or etrlnK attachnient ^^ rite fur pamphlet. 

WII.H4)N KXIl lIKI'liI ftl iNLrrt;. 00 t 

UjnisTillB TmBt Co. Buiming, LouisTille, Ky.. 

W ilention, (Ji« pajifT. ana 112!! Broadwaj. Hew Tort 



PATENT STEEli 

SKELETON LEGS 

ARE THE BEST. 

Established IM9. 
D. W. KotBB it BON, 13B9 AiGb St.. PbiladelpUa. 
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1ADUCT@ 

HOWARDliaERMAH ST'S. 



anufacture: 



MiaM iiB ii iiHa 



lARM REST BELLS < 
DIST MESSENGER BOXES 



G^EXATR 



WORKS 



FRANK BCRGESS, Prop., 33 Hartford St^ Boston, Mass. 

GCADQ -^^y ^^^^ or style. Spur, Bevel. Spiral, 

DbHnOi Worm. etc. ^~8end for Catalog. 



ENGINEERING FALLACIES.— AN AD- 

dress 10 the eraduatinB class of the Stevens Institute of 
TechnoloHT, by President Henry Morton, on certain 
popular fallacies imely to be encountered by young en- 
gineers, and which may sometimes lead even able men 
astray when met with In a new guise, with 2 flgures. 
Contained In SciENTiric American Scjpplejient, No. 
9 94. Price 10 cents. To be bad at this office and from 
all newsdealers. 



ARMSTRONG'S » PIPE ^THREADING 

■ -■ -AND- 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Slies 1 to 6 Inches. 
Water, Gaa, and Steam Flu 
ters' Tools. Hinged pipe visee. 
Pipe Cutters. Utocks and Dies 
univcTHtlly acknowledged to be 
THE BEST. fW Send for attalog, 
Arinatrong Mfg. Co.. 

Bridgeport. Conn. 




Telepbones 

Bold ontnght. Cannot get out of order. 
QyaraHdeSl free from W'^"fl™:™*i,.„,, 
Suitable for BMisngea or private plant*. 
tar Send for TuUm-mtait and Fruet. 
^megood territory left for reUable age » tj 
Mason Tklc^hohc Co- Bicmkomd. V». 



TOLNEf W. MASON & CO. 

FRICTION POLLEYS, CLOTCBES, aDQ ELEVATORS 

PBOVIDENCE. R.I. 



__BHMESS ft HEAD NOISES CURED 

llr llr*™al«l" l"'P w«"-.'l"" ""^Th™-? 



^Architectural ^ooks 

'^eful, Beautiful and Cheap. 

K,t°«»wT the«uto e^a 1««"'°8 »"»■»« ^ '»»- 
ble. either In the cou. ^y„^g, wishing 

to examine the latest rf. ^^ j„^ . „b„„h_ 

school bouse, club housa, or 'Sw r^^^ public building 

of high or low cost, should prociti.. , ^niplete set of 

the ARCHITECTS' AND BOILDEKS' KDITlCr ..j the SCI- 
ENTIFIC AMERICAN. 

The Information these volumes contain renders the 
work almost Indispensable to the architect and builder, 
and persons about to build for themselves will find tbe 
work suggestive and most useful. They contain draw- 
ings In perspective and In color, together with floor 
p ans, costs, location of residence, etc 

Two volumes are published annually. Volumes 1 to 
18 which Include all tbe numbers of this work from 
commencement to December, 1B94, may now be obtained 
at this olBce or from Booksellers and Newsdealers. 
Price, stitched In paper. »2J)0 per volume. These vol- 
umes contain all tbe plates, and all the other Interesting 
matter pertaining to tbe work. They are of great per- 
sutneDt value. Forwarded to any address. 

MUNN & CO., Pnbllshars, 

361 Broadway, New York. 
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'SJCDpertiecincnt©. 



(JKDINAKV KATE!^. 



Inside Pnse. each iiisertimi. 
Uncle i*nue. each iiiMertiun. 



75 cenm a I 
. Sl.ttOal 



X^ For some clmsses of Advertisements^ Special and 
Higher rates are reiiuired. 

The above are chaigea per agate line— about eigbr 
words per line. Tliia notice shows the width of the line 
and is set in agat« tyoe Engravintrs may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the leiter press Advertisements must be 
received at Publication Office as early as Thursday 
morninE to appear in the following week's issue. 




Columbia 

Bicycle 

advertising has for months 
been conspicuous by its ab- 
sence. 1895 Columbias at 
$100 — finest, easiest-running 
bicycles ever produced at 
any price — have been doing 
their own advertising. 

For the first time this yca.t "we can assure 
reasonably prompt deliverT of regu- 
larly equipped Columbias 
and Hartfords. 

You See Them Everywhere 



Pope Manufacturing Co. 

General Offices and Factories, Hartford, Conn. 

Branch Stores: Boston, New York, 
Chicago, Providence, Pbiladelphia, 
Buffalo, Brooklyn, Baltimore, Wash- 
ington, San Francisco. 




EMPIRE- 



BOiLER CLEANER 



COMPOUND 
AVe Doii*t Offer Gt-atuitie-^. but our 

Circular will give you the information 

that will enable you to Save Time, 

Trouble and Money. Tried,ap- 

? roved, m,7id beingused k)i the Largest 
tailways and Factories in the East. 
office: 
KembJe BIdg.J 9 Whitehall St. N.Y. 



— UPIPQ sowing MachiE 
>• I I II. n scales of all Til 
4 1 ilUU Listafree. Chi 



tcbes. GunB, Tluggiea, Haroeas, 

inepOrginB, Pi^rnos >«refi,TooiB 

. r:irietieB:ind lODv other:irticleB 

Chicago Scale Co.^ Chicago, ill. 



"OTTO" 

CAS AND GASOLINE 

ENGINES. 

>5tol00h.p. Can be used in 

cities or in countryinde- 

pendent of gaa works 

or gaa machines. 

No Boilei', No Danger, 
y>o Eiigineev. 

The Otto Gas Engine Wks.jlocorp'd, Philadelphia 




OVEK 45,l«USoLu. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mas'- 

This r-'"?^"}' owns Letters- 
ratenl No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 




GAS 



THE "OXiinST" 

AND GASOLINE EHGIHES, 



FROM I TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 

222 CHICAGO STREET, BUFFALO, NEW YORK. 
Itiiggles-Colea Engfineerins: Co., 39-41 Coi-tlandt Street* Slew York, Asreiita* 



THE BICYCLE : ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond, M.I). A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persons in health. 2. 'I'heuseof 
the cycle by persons diseased. Contjiined in Scientific 
AMERICAN Suppi.EMKNT, No. 1 OO'J. Price 10 cents. 
To be had at this office and from all newsdealers. 



Premo Cameras 




Premos 
Produce 

Perfect 
Pictures 



Are perfect m constniclfton. wortonanship 
and finish, and contain more modem ira- 
pro-vements than any other Camera. We 
make several styles and guarantee them all 

ROCHESTER GFnCAL CO. 

22 South Street, Rochester, N. Y. 



Wf^"^ PdRFINETOOlSmyprsHop 
ctSSguT C.H.BESLY& COl 

ANDAGENCY. , CHICAGO, ILL.U.S.A. 
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HO ox Profit 

No Humbug, New Summer Qoods, J 

Agents wanted in every city and i 

town in U. S. Catalogues Free. J 

THE BOLGIANO WATER MOTOR CO. J 
Box 13, Baltimore, Md. i 



IK to 30 H. P. 




aiMi'LionT. sAPEr 



INSURANCE POLICY 
Motor of 19*" Century 

Hoiv do the e look together^ 
There is no disagreement, for 
Hundreds of our Engines have 
been in use 10 years or less, and 
Never an Inaiaui'e of Fii'e 
or Explot^ioii. 

CHARTER GAS ENGINE CO. 
P.O.BoxliSr^.Stprniia:, III. 



WE ARE BUILDING 



The Celebrated- 



HORNSBY-AKROYD" 

^-^ OIL ENGINE 

The De La Vergne Refrigerating Machine Co. 

Foot E. 138th Street, NEW YORK. 



PERFORATED 



METAL 



^\\^ 



;.n\Hl 



UBEs 






STEEL 



From I to 40,000 Pounds Weight 

of Open Hearth, Chester or Bessemer Steel, 

Tnuto Pattern, Sound. Solid. 

GEARING OF ALL KINDS, CRANK 

SHAFTS, KNUCKLES FOR 

CAR COUPLERS. 

Crcsa-Heads, Rockers, Pl8*on-Head8, 

etc., for Locomotives. Steel Castings of every th^cri^tion, 

CHESTER STEEL CASTINGS CO. 
Works, Chester,Pa. Office, 409 Library St., Pf''*'- Pa. 

STARRETT'S IMPRpvrfllEVELS 

i j^^ ' : „ I . --r -i n,,uj,^"l stock slotted through 

^ ' fll'.T t*''"'"'^ "■"" admittinR 

TC-TTT— ■ y-. LH 'JnJustmeDts that cannot beob- 

V " ." ..^ Z.. J yjTj tamed with a common bevel. 

11(1,,',/, ^^tH llfClampingscrewheadnotshown 

,,',, '^ES'^^ll I ', Letlnto a rabbet.llusli with the 
lioiM ^^ l.lLi) a>^<=e of stock which will lie 
'•" „Mj flat on work. Made in three 

sues. 6 inch, 11.25, 9 inch, ?1.50, 12 1 nch, $1 75 



Free. 



M L 8 StarrRtt Ho Manufacturer of Pine Tools, 
"" "• "• """ ' ull UU,, p. o. Box 13, A THOL, MASS. 



H OLLY STEAM ENGINEERING CO 

343-a44 Butler Eichftnge, Providence R. I. 
SPECIALTIES: Holly Gravity Return System; 
savea One-Firth of the Fuel. Holly PresBure-Reducinj 
-Valve ; no apring, lever or diaphragm. Send for circular 



:ing I 
lar. 



THE NEWSPAPER AUli iTHE ART 

of Makii.Klt.-An address a.livered at Cornell Univer- 
sity, by Charles A. Dana, editor of the New York 8un 

al?newl^5ea'le?8'"'°'''' '^° "" '""' " ""^ "'""''= '""' *™"' 



PYROMETERS 

for Indicating High Temperatures 
up to 3, GOO degrees. 




(^T" Send for Circular, 
EDWARD BROWN, 309 Walnut St.. Philadelphia, Pa. 



THE <2i <2i ^ <2i ^ a^ 

POCKET KODAK. 




CUPfliCO Hoilei'!^ aiMl >1iifbine To4»l^. 
CnUinCO, uuilSewnil.hsiid. 



New 
W. P. Davia, Bochester, N, T. 



EtUieD'V -Knii-'ry WhppJa, fSriniJin^t Ma- 
in ^ i» f 1 cfalnesi aud Grin^it'rH' Hiippll^a, 
Quick procffla and larp*. atonk, Wlim in n iLUrry, 
bnj of THE t\ N i T !■: ( o . . Ni,w f okk (Jitt, 
CrsciJiNATi, and STRauusuITKQ, PA- 

Patented Novelties Manufactured. 

S. p. Denison. 143 Center St, New York. 



One Button 
Does It, 

YouPressIt" 



Embodies all the photographic 
virtues in a dainty little pack- 
age of aluminum and leather. 
Pocket Kodak, loaded for 12 pic- 
tures 1 3^ X 2 inches. Price, $5.00. 

EASTMAN KODAK COMPANY, 

S(imple photo andiooklet ROCHESTER, N.V. 

/or two Z'cent stamps. 



PRIESTMAN SAFETY OIL ENGINE 

" Phenomenally lowincostoj operation,"— PrankJin Inst. 

'^"^^™EAM Kerosene, NOT Gasoline 
NOR 

ENGINEER 

Economical, Simple, Safe, A u- 
tomatic. For Electric Light- 
ing, Pumping, Milling, etc. 

PRIESTMAN & COMPANY, Inc. 

Frout and Tasker Streets* - - Pliiladelpkiin 




CALENDOLI'S TYPESETTING MA- 

chine.— Descriptu)n of a machine recently invented by 
father Ciilendoli, a Sicilian Dominican, which permits 
an experienced operator to compose tlfty thousand let- 
ters an hour. With "J illustrations. Contained in Scien- 
tific Amekican Supplement. No. 1005. Price 10 
cents. 'r«be had at this officeandfrom all newsdealers. 




WE DON'T 

want to "Bore" you 
but would like to 
"Drill" the fact into 
you that we can quote 
you some interesting 

trices on Blacksmith 
trills, "You will ne- 
ver buy cheap unless 
you ask the price." 

Avidress : 
Shipman Enfft-il^*^. 
ROCHESTERv««. Y. 



Ibe K QMBI 

QUV\ERA -$^50 

Carryin pocket. Takes25perfect pictures 
inone loading— r©-loadine costs 21c. Ask 
your dealer for it, or sendforfxee booklet 
''All About theKombi." 

Alfred C. Kemper, — 

Branches . Londun , Berlin. liJ2-131 Lake Street, OlucaifiO 





IGE-HOnSK AND COLD ROOM.— BT 

R G. Hatfield. With directions tor construction. Pour 
engravings. Containefi in Scientific American Sup- 
Pi.EMBNT, No. .'>!i. Price 10 cents. To lie had at this 
offl£e and from all newsdealers 



Towers, Tanks and Tubs 

PATENT SECTIONAL 

All Iron Towers 

PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

for Automatic Pire Sprinkler Plants. 

Louisiana Red Cypress Tanks 
a Specialty. 

W. E. CALDWELL CO., 

219 E.Mai n Street, 
Louisville , Kv , U. S. A. 

BRISTOL'S Recording Instruments. 

Pressure Gauges, Vacuum Gauges. Volt- 
meters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
Bay ami JViofit. Will pay for themselves. 
Every instrument fuUyguaranteed and 
— . ^ _ . . . . jyi- g^^^ ^^ CTrcu- 




They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 

Layman Pneumatic Boats. 
t^- See SCI. Am., May 18, 1895. 
Send 4c. in stamps for our htini- 

amnely iRustrated catalogue. 
Address H. D. LA VJIAN, 

851 Broadway, New York. 




$18 



buys a beautiful little Canoe; or 
a Magnificent Pleasure Boat for 
Z^~ Send for &)-vm!:ie illus catalog. 
J. H. RUSHTON. CANTON, N. Y. 



$125 




- - THE - - 

»»- ESTABLISHED 1S45. 

ThelMost PopularScientific Paper in the World 

OnlF S>3.00 a Yenr, Iiicliiaiiig: Postnge. 
\VeeklF--S''£ Nniiibers a Yenr. 

This >viilely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanic?, Manufactures, 
Chemistry. Klectncity.Teleerapby, Photography, j\rchl- 
tecture. Agriculture. Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'rtiiiiw nf Siibwcription. -One copy of the Scien- 
tific AMERICAN will be sent fo^OT^evear-52numbers— 
postageprepald,to any subscriber in the United Siates, 
Canada, or Mexico, on receipt of Tliree Dolliiri!* by 
the publishers; six months, 11.50; three months, J1.00. 

t;hibs. -Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make al) orders, drafts, etc., payable to 
MUNN & CO.. 3til IJionilwoy, IVew YorU. 
# 

^mmxtk ^mexmu ^uinUcment 

Thislsa separate and distinct publication from The 
Scientific Amehioan, but is uniform therewith In 
size, every number containing sixteen large pages full 
of engravings, many of wnich are taken from foreign 
papers and accompanied with translated descriptions. 
The Sclgiwh^IO AlJPp^x^^h Hufflemknt is published 
weekly, ana includes a very wide ranf:e of contents. It 
presents tli<Miiost recent papers by eminent writers in 
all tlie principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy, Cheniis- 
try. Electricity, Light, Heat, Slechanical Engineering, 
Steam and Railway.Eneineering, Mining, Ship Building, 
MarineEngineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy Biography. Medicine, 
etc. A vast'amount of fresh and valuable information 
obtainable in no other publication. 

Tlie most important Engineering TForfcs, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement, 

Price for the Supplement, for the Unitef^ States, 
Canada, and Mexico. $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Addiess and remit by postal 
order, express money order, or check, 

3IUNN 4fc CO., 3G1 ISruadway, New York. 



^ 

^uildtug gilition. 

The Sci^ntii-'ic American Building editiok- is 
issu»d monthly. $2.50 a year. Single copies, 25 cents. 
Thirty-two large quarto pages, forming a large and 
splendid Magazine of Architecture, richly adorned with 
elegant piateaandotherfine engravings; illustrating the 
most interesting examples ot modem Architectuial 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country,including those of very mod- 
era tecost as well as the more expensive. Drawings in 
perspective and In color are given, together with Floor 
Plans. Descriptions, locations. Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Ijai-aesl Circiilntion of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

illUNN & CO., 3G1 Broadway, New York. 



-^- 




sent on 30 days' trial, i 
iarsand Specimen Chart. 
The Bristol Company, Wat ibur 



I Con 



IFSSOP'S STEEL^B^yr 

V-»^ FOR TOOLS, S»\WS ETC. 

wa jESsop A SONS cs ai john st new yqrk 



gx:pcrrt gcTxticrtt 

of the Scientific American, with which is incor- 
porated **IjA America Cientifica e Industrial," 
or Spanish edition of the Scientific American is pub- 
lished monthly, and is uniform In size and typography 
with the Scientific American. Every number con- 
tains about 50 pages, profusely illustrated. It is the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language is sptiken. The Sci- 
entific American Export Edition has a large 
guaranteed circulation in all commercial places through^ 
out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

([^Manufacturers and others who desire to secure 
foreign trade may have largeand handsomely displayed 
announcements pubhshed in this edition at a very 
moderate cost. Rates upon application. 

MUNN & CO., riiblishers, 

361 Broadway. New York. 



PRIItfTIItfG IltfKS. 

ats., Pbilodeipola.aiid ^7Rute St.,tipp.Daaiie,NeTrrork 
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